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FTER I hadtravelled through the world in ſpeculation, by tranſlating andavg- 
XX mentingof Ar:.as Majoux in English, dedicated to his moſt excellent 
DIG Majeſty your Uncle,8& my dread Soveraign:] could give no reſt unto my thoughts 
= tillIhadundertaken ſome thing of my owne profetiion, which might give light, 
underſtanding, and inſtruction, unto ſome young Gentlemen, Souldiers and others, who 
deſire to follow the warres, and to ſtudiethis Art Military, for their princes ſervice, and the 
good of their Country. And where could1I find a fitter place, andabetterfſubje& ro worke 
upon,then in theſe Vnited Provinces, undet the command of the Lords, the Srarzs Gznz- 
RALL, and his Highneſle the Prince of Ox axcz, which now inregard of their long Warres 
may truly be calleda nurcery, and/edes belli,for the breeding and trayning up of Souldi ers, 
and verily how could I do better then to begin ad principium, withthe very tuſt principles, 
and rudiments of the Art Military, Practiſed intheſe Warres, under the command, firſt of 
PrinceM au 1 cz, of bleed < Memory, and now under the able condu of that great and 
victorious Caprain Generall of our age, his Hi2hneg# the Frince of Orange his Brother. Now 
beſides what experience my long ſervice hath gayned vnder their Commaund, for the ſpace 
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_ offortie yeeres, as ari addition thereunto, ] have got ſome tranſlations and extiacts out ofthe 


beſt and choiſeſt Authors of our modern times, who have writupon this ſubject, to give 
luſtreunto it. and having before by the aſſiſtance of God, run through the firſt two parts - I 
have now alſo finished my third part,concerningall preparations and neceffariesappertaining 
to an Army, andſo to put an endunto this laborious work, For in my firſt part I promiſed 
the right honourable the Earle of Holl:nd, and in my ſecond part my noble Colonel, that I 
would go throughthe three whole parts, forthearming of a Souldier, de cap ex pied, thar is 
at all points, which now thanks be to God have done, to the end, thatſuch as may go into, 
his Majeſties ſervice, your Highneſles, orany. other forrain State or Princes, may gaine ſome 
experience, andreapeſome benefit by my labours, which is, and was the principall thing I 
aymed at, For 1 hope, as old as I am, when theſe unhappy difterencesat home are reconciled, 
appeaſedand compoſed, that God, vwho leads the hearts of all Kings in his hand, as the Wa « 
zer of brooks, will to dire his Majeſties heart for your right, that his Majeſty will affiſt your 
Highneſle, and turne his powerfull Armes another way,and make your Highneſlſe Generall 
of a brave Brittish Armie, for the vindicating of your injuries,and the recovery of your law- 
full and antient rights and inheritances, againſt the uſurpers thereof. | 
] will not trouble your Highneſle any longer with a tedious diſcourſe,ſeeing my ſelfe,and 
thouſands of true hearted Btitraines beſides my ſelf, (whenſoever his ſacred Majeſty and our 
dread Soveraign hall lay his commands upon us) shall be all willing to fight in ſo juſt aquar- 
rell, for your Highnefle, and lay our lives downat your feet, and your Queen mothers, for 
the regaining of your Highnefles Rights and Countrics. : 
This third part then of the Principles of the Art eMilitary, comes in all humility to pre- 
ſent it ſelte unto your Highneſles gracious pratronage, that thoughitbe mean in itſelf, yet it 
craves to comeforthto the view of the world, under yourilluſtrious name, which if it ma 
be acceptable unto your Highneſle, then I shall think my weak indevours happily facrificed, 
and acknowledge my ſelte much obligedto your Highneſſe, andshall not onely be bound 
to pray unto the Lord of Hoafts, to honour and bleſſe your proceedings here in this world 
with happy ſucceſſe, but alſo to crown you,your Reyall Mother the Dueen of Vertuer,and her 
princely progenie with cternall felicity hereafter,beſeeching your Highneſle to beleeve, thar 
no creature living shall moce heartily fight,nor more willingly dic in your ſervice, then 


Sir, 


Your Highneſs ever moft humble, Obe- 
dient, and devoted Servant, 
Henzy HaxHam 
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BRIEFE TREATISE 


of eight ſeuerall peeces of Ordnance, as they are founded 


,vnder the Commaund of the Lords, the States Generall of the Vnited Provinces, 
with their appurtenances, carriages, Engines , together with Morters and Petards, quadrants, and 
* Inſtruction for Maſter Gunners, and Canoniers with diverſe other Inſtruments & materials, 
belonging to the warres , with their ſeverall yſes , and praQtizes demonſtrated. 


THE FIRST CHAPTER. 


"= Treating of the Leagues, Alligations,and Commixture of mettals,vvherewith Ordnance 
are Ca#t, and made intheſe Countries , and elſe Where, 


He eAllye wherewith our Ordnance is made 


1229 ned, burſt, or made vnſeruiceable with too much Shooting,and there- 

5 £2, forc,muſt be refounded into ſeme better, and more {cruiceable formes, 
L(EYDDY or areſuch perhaps,as are too great for ordinarie Carriages and bullets. 
If theſe old brafle peeces be of too fine a merral ( wich yetis ſeldome found) the Mr. 
Fornder maye mingle ſome {lighter copper amongſt it; yea ſo much as he in his judg- 
ment $hall think ſitting : ſo that the Ordnance, which he makes be an{werable to 
their proofe, 

Our newe Ordnance then being founded with theſe new aliigations, and alloyes arc 
commixted with three fourth parts of red Copper, made vp in Sowes one fourth part 
of Bell mettal caſt alſo in Sowes, and one ninth part of the fineſt Cornishtinne you 
can gett, 

Theſe bricksare peeces of red copper weighing, about 50 1b. weight, caſt after the 
fashion ofa $quare footed pauement,and your great Sowes , are peeces of other Cop- 
per,melted one timeleſſe, then your brick Copper , where of ſome of them weighes 
200,390,yea the greateſt 600 Ib.apeece, The is tinne mix ed amonglt the Copper, 
and Bell-merral, that they maye run ne the better in melting, which makes your peece 
more ſolid and firme. | 

But inTtahy $.nor. Alexander Bianco ( #45 maFer Norton oneof bis ma"'",maiter Gunoners, 
and Enginter citeth in his prattize of CArtilerie) ſaith , That the be Alligations of theſe mettals 


for Orduance'ts for every 200, lb. of Copper 20 1b. of tinme , and 5 1b. of braſſe, or Latton u ro be 
wnixred therewith, And Digeo Vitano a Spaimard, Captaine of the Ordnance in the Caitle of 


Antwerpe, in hic inftrudtion of Cartilerie affirmeth , that the beit ligature for Ordnance s 100 
tb, of Copper , 8 tb. of tinne and 5 1h, of Latton , and 10 lb. of SoWv-lead , afjirming that lead being 
rongh & cold,maketh the peece-become hard. But le Sicur de Briflac,a french man in hn militatic 
diſc 


courſes ſaith , that the french , Founders wnto every 200 1b, of Copper ave ether ad 20 1b, of 


Bell-mettal, which a 2 x pound of Time & Lead for roo lb.of Copper , orbraſſe , or elſe 10 1b. of [oft 
#inme #0 every 100 tb, of Copper, | | 

The Lords the States have in the Hagh avery brave founderie , and a work-houſe raynins to it, 
i» which they doe all their maſſive Workes , and behinde that a ſpacious reome , Wbere they Sertand 
place all cheir carriages , Which s kept faire andary, and beſides the Maſter Founder harh a houſe 
zo dwell in , all Which belongs to the Land. 

_ The Maſter Founder mui? be very carefwll in makeing choise of his powders , & Earths Where 
with he is to make his Mouldes for the Caiting of braſſe Ordnance in , that they be able ro re/e## 
the fire, and receine the melted mettals: So. that they maye render them to be ea, and founded 
weately , Without being Subject, either to be diminuhed , crackt , or peeld , then they shalbe nealed, 
which i ſuch z matter,as without experience cannot be done well, Wherefore, I Wil conclude with 
mater Norton in hi prattize of Artilleric,, that good Earths are neither fatt , nor leane , but 
betweene both, and of afine and ſubtill graine or mould, Which ſoone aryeth, andremayneth firme, 
Without breaking, betng able to refi#t the wehternencie of the fire , and ſuch Earths are mo#? com 
gonly of 4 yellow ,,or a red colour. vs 

Be A _— 


here in theſe Countries, is commonly old caſt brafſe peeces, ill proportio- 


IH 


2. T he principles of the eArt «Miktarie, 


Now to find: ſuch Barths , as are fitt ſor your worke , it behoneth you to finke diverſe pies; gp. 


Caues wnder gronnd , Which have not bin mach ſtirred. And after you have begun your worke, 
and Compounded your Exrths is 4 bouke,or heape,and wett, and moilined them like paſte,beging 
then to heate them With a rod of yron, a the Patten wſe to doe their Claye. Then take two third 
parts of the whole lurnpe, and mixe it With lint of linen cloarh,and then beate the ſame together, 
ontill they be well incorporated, that they maye appeare all one ſubſtance , «nd if any frmaall 


Pones 5hould chance to fall among#t it, then pick thene out , or bruiſe them, «4: ſmall a maze be, 


that the poWyders being well tempred , maye ſerne Jor your moulds and formes. 


Of makeing of moulds for the founding of Ordnance. 


( He Maſter Founder having prepared, and reſolued of what kind, and what ſore 
of that kinde the Ordnanceas , which he intends to caſt, he isthen firſt ro make a perfe& Modell there 
of, cither. of timber , or of Earth , orboth , with all the Mouldures , Ornaments, & compartiments, 

— euenas you would have the pecce to be, which you muſt chinnely annoint with ſoft hogt-greaſe, and 
then cover it overuith a Colume ofthe afore ſaid tempered Earthp, made and drycd by little and litle , aug- 
menting it , vntill it beof a Competent ſtrength , and thicknefle. This Colume muſt be made ſo, as it ma 
be taken into two or mote parts , tothe end, to takethe ſaid modell, or patterne out of yr,and it is to beforti- 
fycd on the outſide, with plates of yzon , at long as the Chaſe of the peece is, and with yron Wyres an inch 
eachfrom an other, and laſtly with y-ron Hoops a foore , 03 two aſſunder, to knock off, and on, as occaſion 
shall require. Their muſt elſo be a ſmooth , and cquall Cillender , whoſe Dyamitre muſt be iuſt the beioth 


of the Bore, and made of the ſame Earth, moulded vpon a ſtrenge Iron ſquare Barre,and vpona Cord woulded - 


about the ſame, ro make therewith the ſoule, Concaue or hollow Cillinder of the peece , b placing yr ( 
helpe ofthe Baſe, and Muzzle ring } exactly in the midſt of the Vacuity of the outermoſt Come " MF 4 
whenthe Patterne , or Modell Shalbe taken out , will remaine hollow , to recciue the metrall , that muſt make 
the bodice of the peece. Alithele muſt bs well ioynted together, polished ſmooth, drycd Nealed, that the meer- 
tall maycrunne fine, and come off ſmooth and neate. : 
/ Laftiy , the patterne of the breech, with all the Mouldures, and Caſcabell,is in like mannerto be Couvered 
'  ouer, by litle and licle withthe ſame tempered Earth , which muſt afterwards be Luted neatly , and ſtrongly to 
the breech end of the outter Colume : all which Mouldures, Rings, Armes,Deviſes, Flowers, Trunions, Dol- 
phins,and Circles, maye be at pleaſure added there vnto, vpen the patterne, cither with waxc, earth, or play. 
/er, and ſothe perfe& Impreſhon thereof wilbe recemed by the Concavity of the out ward Cotume , keepin 
/ till the due preſcrihed proportion of the peeces (yow intend te caſt ) accordmgte the kind & ſort thereot, for 
"  thereſt ſe maſter Norton in his 21, & 22 Chapters of the praQtize of Artillerie. 

Having thus digrefſed , I will returne againe to my former matter , and giue the gentle Reader to vnder 
ftand, hat the States have Conditioned with their Maſter Founder, that he shalbe at the charge of ma- 
keing all Mouldures , Formes , caſtings,borings, and finding of firing , for which he hath from the States fix 

ildens , or 1 z hillings ſtarling, fer the founding, of 100 1b. weight; ſo tharfor a whole Canon, which wei 
7000 lb. weight , he hath 840 gilders for him and his men, the reſt proportionally. Now when any old braſle 
eces areto be caſt, they arc delivered to him by weight, and he is allowed him ten paunds in every 100 1b. 
weight for drofſe and waſt : for you muſt vaderitand , that Copper 8 brafſe have much more drofſe in them 
then gould or ſilver, becawſe the finerthe Alloye is, the lefler it will conſume by fire. L 

The greateſt number of new peeces caſt in the States Founderic at the Hagh, cuery yeare by the helpe of 
ſome , 20 men are ſixe whole Canons , twelve half Canons, and fixe long Feild peeces, or demy Culveri 
makcing in all the number of 2.4 pecces of Ordnance. But of late yeares they caſt diverſe ſorts of fend 
short Demy Canon,and ſmaller Drakes, as nowthe occaſion of fervice requires. 

Theſe Ordnance being founded and made, the Maſter Feunder is to deliuer them to the States Vpon Proofe 
in the preſence of fome Commiſſioners, and the Controulcur of the Ordnance, who aro to ouerſee them ,and 
ro take care, that the peece, which is to be tryed, be well loaded with her due weight of powder, and bullet, and 

ammed well home. | 
1 The proofe of a whole Canon which weights 7000 lb. weight,and carries an yron bullet of 48 1b, weighe 
muſt becharged with 32 1b. of fine powder, and with the bullet aboue ſaid well rammed home; bur the ordi« 
nary chargethen of it wilbe noe more then 20, 19, or 18 1b. of ſine pouder at the leaft : A halfe Canoa which 
weighs 4500 Ib. weight and shootes a bullet of 24 1b. weight , the proofe Shot muſt be 16 pounds of fine 
owder & the orainarie charge 13 1b. ; | | 

A Feild peece , which weighs 3200 pound weight , carrying a bullet , of 12 1b.muſt be loaded with ning 

unds of fine powder,bur the ordinaric charge is noe more but ſixe pounds. =» 

The Faulconer, that weighs 2100 lb. which carries a buller of fixe pound weight , muſt be loaded with 4 
and a halfe lb. of fine powder for it proofs shotr, and with z 1b. for its ordinaric ch 

Note alſo, that a Canon , which shoots a bullet of 48 1b. muſt be bored for a bullet of 5 2 bb, 

Weight, A Demy Canon , which carries a bullet of 24 1b. muſt be bored for a bullet of 28 pound, 

Weight, A quartez Canon , which carrics a buller of 12 1b. muſt le bored for a bulletof 16 lib. 

A Faulconet which carrics a bullet of 6 1b. weight, muſt be bored for a buller of 8 Ib. | 

Your whole Canon , and Demy Canon, are commonly pecces for Batterie, vſcd at ſciges for to make 5 
breach,bur your Feild peeces, and Drakes are to be drawne to ſome ſuddaine peece of ſeruice, as in the day of 
Butl2,vpon a Paſſage, or vppon Plate Formes, & Batteries made vpon tho line c f Circumvalatione, or for rhe 
defenco of a Campe, when an ennemv is at hand, and the reſt of the share chambred Drakes likewiſe. 

A Canon or a ſmaller peece of Ordnance, maye shoote in 1 2 howres ſore Lo shoot, yea 100, if it be not 
Oucr Heated, bur after yow have made with it ſome 10 or 1 2 $hott at the moſt, it muſt have aCooling cime, 
by caſting ouer the breech of it a Danck hair cloath a pretic while, andthat will coole ik qnoughy = X 
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prafliſed in thi warrs of the united Provinces. z. 


Fbr a whole Canon mounted vypon a block waggon , or vpon its owne Carriage, it is commonly drawne in 
theſe hollow,and marthic Countrics, with atceme of 1 5 couple of Bulie horſes, beſides the Thiller herſe, ma- 

ing account, that cuery couple of horſes, muſt drawe for their shares 600, yea 650 pound weighs if they be 
Fel] putttoit, A Demy Canon with eleuen couple and a Thiller horſe, a quarter Canon with eight coupple and 
a Thuller horſe , & a Faulconet with foure couple & a Thiller horſe, and your {rualler Drakes with a number 
proportionable tothe weight aboucſaid , yea cuen to a ſmall Drake carrying a bullet but of one pound weight, 
8 drawne but witha Thiller horſe. The Jengrh of the chaſe of cucry peece both Reinforced & Chambred is 


poted abouc its figure, 


T he Demon#tration of the eipht peeces of Ordnance, which are 


in mo#t wſe , under the Lords the States ſervice, 


And firſt of foure peeces of Ordnance reinforced Plate A, = 


| Vrm. 1. is a Faulconet weighing in mertal 2 100 lb. weight, being 10 and three quart of a foot long? 
N which shootcs an yron buller of 6 1b. weight , which. being layd leuell by che mcrrall , other- 


wiſe called the Horiozoneall levell 800 , by rhe Levelaxis, or diſpart , commonly called point 
blanck 400, & at the bigheſt range 4090 paces at 2 and a halte foote to the pace. 

Nutnber 2 is e Feild peece, or a quarter Canon, weenweg 3200 |b. being 8 foote and three quart 
of a foote long , wch shootes an iron bullet of i 2 1b. weight, & carries by the mettall 609 , by the Axis 
or point blanck 3oo, and at the higheſt range 3800 paces. ; | 

Number 3, is a Demy Canon , weighing 4500 pound weight being 1oand a halfe foote longe, 
carrying an yron bullet of 24 Ib. weight, which will shoote levell by che merall, or Horiozoncall levell 800, 
by the Axis or point blanck 400, and at the higheſt range 6000 paces. | 

Number 4, is a whole Canon, weighing in mettall 7000 tb. weight , carrying a bullet of 48 1b. i 
which shoots by the mertall, or Hociozonaall levell 1000, by the Axis, or point blanck 500, and at the higheſt 
Fange 7600 paccs at two foote and a halfe to the pace. | | 
I referre the Readertothe other ranges ſpecifyed in the Quadrant and table fallowing. 


Of the other foure peeces of Ordnance, called 


Drakes chambred Plate B. 


Ymber 5.1 a ſmall Drake, Weighing 280 tb. Weight in mettall,and u 4 foote long,carrying 
N- bullet of ; tb. Weight charged with one lb. of powder, Which Will shoote lcvell by the mer. 
gall 175, by the Axt.or point blanth 40 and ai the higheit range $00 pace, 

Number 6. « a Drake Weighing 540 pounds,t 5 foot long corring a bullett tf lb, weight loaded 
Yvirh 2 tb. __ , Which will shoote levell by che mettall 198 , by the Ax or point blanck, ro0, 
and at the highe# range 2500 paces, Ber ; 

Number 7. 6 4 quarter Canou Drake Weighing 2130 Ib. weight in mettall,ss 6 foore long carrying 
# bullet of 2 tb, Weight, charged With 4 1b. of powder , Which will choote levell by the mettall 264, 
by the Axt,or point blanck 140 and at the highe#t range 2 500 paces. | | 

Number 9. i 4 thort Demy Canou Drake, Weighing 22 50 lb.Wveight in mettall, 7 foote long, 
carrying a bullet of 24 1b. Weight, With 9 1b. of powder Which , will shoote by the mertall, or Horig- 
zontall levell 340 , by the Axts , despart , or point blanck 189 and at the be## , or highe#t elevation 
2770 paces. Note by the Waye, that the longer the chaſe of a peece is, being reinforced & 
wellcharged, the further is wilt carrie iss bullet, and the ſtroak the more violent, as you maye ſee by 
Joys Culverings, aud ſlinghs of ſome 24 or 25 foote long'in' chaſe , Wheredf the experience 
bath bin tryed as Arnham in Gelderland , where long Sling lay vpon 4 Bulwarke, which chore 

om Arnham 70 Nemegen being 6 Exglich miles dittant one from an other. Coaine the Shortey 
the chaſe of a preces ts , a4 in theſe Drakes, the shorter it-carries the bullet , as you maye ſee by 
their ſeuerall ranges. SI 24 | | 

Tet this doth not alwaies hold true for Count Maurice Prince of Orange of bleſſed memoxie, 
gryed ance 4 half Canon wpon the Strand at Scheveling , giving it the due charge of powder, and 
cauled the Canemer to levell in _ its higheit range, at.6ove paces, t6 trye this comcluſion ,to 
ſee how farre it Would carry, When it wmas-shorter , cauſſed ſome two foote and a half of yt to 
beſawne off, made it be loaded ageine, shoot it off , and found that it carried it bullet as farre 48 
# had dove before. OY OM "2 YI 4&1 x gat 1A 


To conclude , with Touch-holes , I have ſcene in Oſtend vpon the Weſt Bulwark, that ſome touch holes of 
Canon , were blowne ſo great with often and continuall sheoring, that E have purt my fiſt into them. Now 
{uh atouch hole being blowne ſomethree or fours incles , maye caſcly be remedicd. For if yow my 
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hole round, and driue in aſcrew of yron into it, as thick as your fiuger , and in the midſt of the {crew ab6ud 


| faid, bore a ſmall Touck holein yr, yow $hall finde this to laſt longer vnblowne, then any other way, which 


hath bin invented , for now whenordnance are caſt a new atthis day , forthe preventing of thistwo much blo+ 
wing, they yſe nowto make ſuch a touch hole with a ſcrew, as is here mentioned which will got ſo {oone bg 
þlowne great» andas your braſle or Copper Touch heles will. 1h 


THE SECOND CHAPTER. 


Treating of a ladle, a Rammer, of a Sponge, and a Feild Carriage for a peece of Ordnance 
43 chall be demonfrated vnder the Carriage, 


He figures of a ladle, a Rammer, anda Sponge is repreſented vnto yow vnder 

the Fanlconet, and feild peece , with their juft lenght, and thickneſſe, after which forme yow maye 

make all others for what forts of peeces yow pleaſe, and with all obſeruc, that the bigneſſe of chem 

muſt be according to the Dyamitre of the bullet which your pecce carries. The lengh of the ladle 
vnder the feild peece with the ſtaff and Rammer is 11 foote, and 9 inches & a halfe long. The opening 
of the ladle is a foote and a fourth part of an inch. The braſſe plate rounded to the ſtaff, and to the 
height of the shoor , and duc vent allowed 1s five inches. The ſtaff of rhe ladle 3 ynches thick made of ſoft 
faſt wood as Ape Beech or willow. The Rammer B is 4 inches, turned with hard wood , and the length of 
the copper Jadle a foote and ten ynches , the ſtaff ro the neck on both ſides is 3 inches thick. The Dyamirer 
of the bullet is traced out with pricks coming downe from the ladle marked r, 2, & 3. 

The Spunge C. is couvered with rough sheeps skinns wool, and nailed to the ſtaff with Copper nailles ſo 
that it maye fill vp the Soule or Concavity of the pecce when it is to be ſcowred and cleared. Notealſo thar 
the Copper ladle for a peece of ordnance muſt be threetimes the length of the Dyamicre ofthe bullet. Such 
& ladle cofts the States 6 gl. 10 ſtivers, vidz. The ſtaff 2 gl.and 14 ftivers for a whole Canon, for a halfe 
Canon 5 gilders, for a feild peece foure gilders 10 ſtrvers. And the Rammer, the ſtaſl, and the Sponge oy 


shceps skinne will coſt two gilders 1 4 ſtivers, 
Yow have alſo in the plate B. figure, 9 repreſented vnto yow the figure of a Carriage for a feildpeecd 


with all the Dimenſions, ioynts, and parts belonging to yr. fF 

The Naues, The checke, called limbres, and the wheeles are made of Elme , but the Tranſoms , The Ax- 
eltrecs, the ſpoakes of Oaken timber, and ahe fore carriage of the wheeles are made of the ſame wood, asthe 
former arc, butthe Tranſoms are clme and the croflc beames of Oakeas the ichnographie of the Carriage 
Figure 9 showes. : 

The Lords the States have agreed with theit Maſter Carpentes , to make them a Carriage for a whole 
Canon for 134 gilders 10 ſtivers, namely the two fide peeces 15,or 16 foote long, 17 inches broad, and fix and 
a half inches thick, for 52 gilders, and to every catriage foure tranſoms for 6 gilders. An Axeltree for 4. 
gilders 10 ſtivers, The two wheeles 3 7 gilders 16 ſtivers, for the framing and makeing of the cartiage for I 
whole Canon 27 gilders ro ſtivers,foran Axckree 1 gl. 10 ſtivers. forthe makeing, of the wheeles 10 gl,yhich 
Comes to in all, as abouc ſaid to 134 gilders 10 ſtivers, and ſo thereſt of all Carriages proportionally. / if 


'The Demonſtration, or Terciating of the whole Canon, 
Num.4. and allo of the Demy-Canon Drake chambred, Num.8. 


with their ſcucrall names and parts diſcribed. 


T 0:2 fir? that a peece of Ordnance us dinidedinto three parts, r. The Breech , or cham- 

Ne- 2, the trunions,8& 3 the Muzzlc, or neck, and che length of the Whole peece ti called 

Y he Chaſe, or Colume. | | 

C4. the Cornish, brow, or baſe ring of the peece. | | 

B. & thee peeces neek, C. the peeces Boutill , or Aftragall ea/led the muſſel Ringe. 

D. The Reinforced ring, E The tronion-ring , & theſe 4 rrowmions are © lpyngles , vpou 
which the peece lieth inits carriages E H. that part of the peece , berweene the Breech , the 
frontons , ef the eares. | h 1 FOB 8, 

FI. the Calibre , Mould, or the bore of the peece, © G.# the touch-hole , and all the merall 
behinde the touh-hole, & called the Breech. FH. # the Colle of the peece.  H, The Caſa- 
cabel, or the our moi? poramel or burton of the peece. FL, &the mettaline Subifaxce , gp 
chickneſſe of the Coile, about the breech of the. peece about the concave Cillender ,other- 
wiſe, called the Sowle of the peece.. _ FEY ETIHDI FA 

CH. #5 the mettaline Subſtance ar her eares, and Stajes of Gravitic, by Which shee & hoiſed vp 

#nto her Carriage, So much of her bore, as contayneth the poWder, and shoor, i ealled the cham- 

ber, or charge cillender ; the re# the vacanr-cilender, & all the rings circles, andeminences at 

her mouth & breech are called the Friezes. To conclude , the ordivarie Canons of Batterie i; 

ſeuen eights of ſubitance in their chambers fiue eights at their, Trunions, & three eights at 

the muzzle, or wecks of the Dyamitre of their Calibres , or. bdores'in rhickneſſe of mettall, 


Lad thas much briefy for the demonitrating of amother peect of orduance what foeger, 
| | ——_— 
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Prafiſed inthewarres of the Vnited Nether-lande. 5 


THE DEMOMSTRATION OF THE NEXT 
| Figures following, and firſt of a Block, ora long Waggon: 


THE THIRD CHAPTER 


= firſt Figure uſiderneath number 10. shewethyou of what fingular uſe and accom 
modation your Block, or Lisng waggon © forthe carriage, and drawing of a peeceof 
Ordnance, or for the carrying of ſmall! Punts, or Boats to clapp on a ſunden over a 
River, orabrooke, when occaſion may ſerue : therefore there is no one Inſtrument more 
uſefull for the traine of Ordnance then this is, andare excellent goodallo to ſtopan Averxe 
or a paſſage croſwiſe, where an Enemies horſe may breake in upon an Armie unawares, 
eſpecially, when one hathno time to caſt vpa trench, or a traverſe vpon it. Beſides,a peece 
of Canon will be eaſilyer drawne, through moorish, foule, and ſandie wayes vpon this, be- 
cauſe the peece lieth more ſteddie, and is not ſubje& to ſo much wrenching afide in durtie 
and Ruttie waies,then vpon its proper Carriage. Now whenſoever an Enemie should draw 
neere unto an Armie by the helpe ofthe Fearne, you may quickly hoizeit vp, and layeit 
vponits own carriage. The forme and moddle whereof is repreſented unto you in the figure 
following, noted number 10. 

The ſecond figure number 11. demonſtrates to your eye a halfe Canon mounted vpon its 
carriage, drawne with ſeven couple of horſe, anda Thi/lerhorſe, and this to be underſtood 
ina good way : but if the way be foule, morich, anddurty, taen fora whole Canon, weigh- 
ing 7000, li. weight, you muſt ſpanne in 15. couple of horſe anda Thiller; for a halfe 
cannon eleuen couple anda 2hiller; for a feild peece or aquarter Canon fix couple and a 
Thiller; fora Fakonet two couple and a thiller; and for a ſmall Drake weighing 25 0. pound 
weight. one horſe. You muſt obſerue alſo that the mettle of one of the States halfcanons 


weigheth (as is faid before) 45 00 pound weight, the carriage and yronworke thereunto be-. . 


longing about 900. pound, fo that theſe horſes are todraw inallthe weight of 5400.pound, 


and the other peeces Lt pos. 
The third figure, number 12. repreſents unto you this, that when you want or cannot uſe 


Canon horſes and 4thrals, how you may then by the helpe and ſtrength of men, drawe a 


peece of Ordnance tothe topp ofahill, and thereto make a Plarforme for the battering of 2 
Caſtle : Now preſuppoſe you are to batter it with 16. Peeces of Ordnance; to wit, eight 
"Demy canon,and 8 Puarter canon, the firſt carrying a bullet of 24. li: andthe ſecond of 12. li. 
and are to carry along with you all necefſaries, as Powder, Bullets, Match, bedding, traces 
and diverſe other materials. The queſtion is how many Souldiers, Pyonniers,and workemen 
are able ro doe this? which Diego Vfano inhis 22. Dialogue reſolverh in this mannep 
following. | | 


Of a Block waggon, and drawing of Orduance. 


Firſt for 600. halte Canon Bullets,cach bullet weighing 24. pound, the whole weight of 
them will come to 144000. pound. Now if youlay three ofthele bullets, ina wheele- 


barrow, they will make 72. pound for every Souldier to wheele, and willrequire 200, men 


to doe it, | 
And for 620. quarter canon bullets, weighing 12. pound a peece, the weight of the 


whole will be 7 200. li : now putting 7. of theſe into a wheele-barrow,for every mans$hare 
todriue, you muſt haue 86. men inall, and every man as before7 2-pound weight. | 

Frem tor 168. weight of powder, forto charge theſe 16. peeces of Ordnance withall, 
each halfe canon requiring 12 pound of goed powder for its charge, and for your quarter 
- Canon, or field peece 7.pound; you muſt have 240. ſmall firkins, orſo many leather powder 

baggs to carry it in, and giving to cuery Souldier 70. pound weight of powder, it will 
require the ljke number of 249, men to carry it,asis repreſented ynto you inthe fourth plate 
and 12. figure following. 


Now forthe Attelage or drawing repes for theſe16peeces of ordnance, repreſented vnto ”_=_ 
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3 The principles of the Art eMilitary. | 
alſo in this fourth plate and 13.figure, is shown you the manner of it, by dividing your men 
into three drawing files or teames, according to the greatneſle of the peece which your men 
acto draw up, fora Demy-canon, carriage, attelage, and all will weigh a matter of 6000. 
pound weight, now givingto every man 60, pound weight to drawſuch ahalfe Canon will 
require a 100. mento draw it, and proportionably the 8. half canons 860. men. - 
_. Fora quarter Canon, carriage, artelage and all, will weigh 3000. pound weight, now al- 
lowing to every 60. pound weight to draw,every of theſe 8. peeces will require 43.men, ſo 
that for theſe 8. quarter Canons you muſt havein all 344- men, which being (as is faid)divi- 
dedinto three equall files and diſtances,cach drawing rope muſt have 14. men and one odde 
man over.to.go by. | 

And becauſe it may ſometimes happen, that by reaſon of the ſteepineſſe,badnefſe,andun- 
evcnneſle of the way, you may be drivento diſmount and remount your peece ere you get 
upto thetop of the hill, you muſt carry along with you a Fearxe,a winch,or a Scalet,withall 
appurtenances thereunto belonging,as winding roaps,an iron goats foot, withacrow, pinns, 
truckles, pulliesto help you withall at adcadlifr. All theſe Engines and Materials may con- 
veniently be carryed on the shoulders of 3 o.mecn,infomuch that if you make your calculation 
you shall find that you muſt have for the drawing of theſe 16. peeces of Ordnance, and for 
all things above ſpecified, the number ofa 1 703.men without any difficulty will do the deed 
and draw theſe Ordnance whitherſoever you pleaſe. The Fearn the figure and its neceſlaries 
Shall be deſcribed unto you inthe next chapter following. 

Now for yourattirals or drawing harneſſe.to the end that every man may draw alike $hare 
you muſt faſten a croſſebeame or barre to the end of the fore waggon marked as you ſee with 
4. B.through which you put your drawing roaps into an equall diſtance,that your men ma 
not hinder one another drawing, having behind it three men to ſteer the peecearight, when 
you come to ay winding or turning in the way. : 

Again, ifit be a whole canon or a peece of Ordnance, which you are to draw through a 
trench to a battery,or ſame other place, where you would plant it, and find theſe drawin 
ropes toshort forthe men thatare to draw it,then you mult lengthen the ropesand faſten an 
other croſle barre juſt in the very midſt, and this will guide your peece from wrenching aſide 
for ccrtain,the shorter your drawing ropes be,the more ſeddier and eafier your peece willbe 
drawn,to every drawingropealſo you mult have as many necklines to caſt about your mens 
shoulders as you have men,tothe end they may draw with more eaſe, ſtrength, andtake fir« 
mer footing. Nevertheleſle if you draw your peeceafterthis mannerupto ſome ſteepy hill 
leaſt the peece should fall downward and overturn them,torthe avoiding of this danger,the 
muſt in an inſtant whip theſe lines over their heads to looſen themſelves from them, or elſe 
cut them ona ſ{uddain,but then it is ſafer to draw with their hands, SES: 

This manner of drawing of Ordnance is no new thing;but hath been praQtiſed by the firſt 
conquerours of the Weft Indies.as Fizarre, Ferdinand Corics,and diverſe others, who with the 
ſtrength of men drew their Ordnance over hils and mountains to the City of Mexico. Like- 
wiſe Henwy 4- King of France, of immortall memory, uſed this manner of drawing of his 
Ordnance overthe Alphesin hislaſt warres of Burgsndie,and inftcad of pyoniers uſed luſty 
Swiſlers to do it 

The 5. rings called in dutch, Mailles, number 14. isto try whether the bullets which you 
arc to chooſe inthe Arſenall will fall through them, which if they do,then they will fit your 
peece toa hair,the ſeverall bores and calibres of your 8.peece of Ordnance deſcribed before, 
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X THE 
RYLE CALIBRE, TEACHING ACANONIER 
__ Howbythehelpe of theſe fiue males or yron ringed hanels, numbred A.B. C. 
D. E. he may fitthe Ca/ibres, or Boores of thele 8, ſeucrall peeces of 
Ordnance, figuredout aboue,as alſo by the middle figure ofa 
Canon bullet marked H. and decifered alſo by letter. 


» *%s 


[60 


£ T , 
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= - A The bore of the ſmall drake chambered "number. 5 3 
The Maile B fit ' The Falconet reinforced num, 1 a: alſo the Sakev eh ambred. rum. 6 whoſe 6 
or King. C Both the feild-peecereint.num 2 and the quarter C anon chambred. N. $ bullet 12 weight 
_— "Both the half Canon reinforced N.3.the thert french demy Canon. N. $ is 24 
E 1S The thbuleCann. Number 4 43 


THE DECYFERING OF A CANNON 
Bullet, or any other peece by letters, as followeth. 


Efides this manner aboueſaid, by fitting your bullets out of | point of your Guy, you shall raiſe the other which was in the 
the Magazin, for the Calibres and bores of any peece of ord- | point E. vponthe firit line perpendicular, which you haue made from 
nance, by the helpe of the mailes, the Cacron bullet | the croſle-line at C. by the Center to D. where the point C. will hey 
marked H.shewes you alſo another way to fitt the Calibre of | you how muchleſſe the bullet muſt be, Then the Dy5amiter or Calibre 
a peeceof ordnance, with a right bullet, by giuing it the xe- | of the mouth of your peece, for giuing it the neceflary vent, ſo thar 
quiſite vent. As forexample, take the iuſt Diamiter cfthe mouth of |' peeing tae one point of your compaſſe wpon the center D. and draw in 
-... your with a paire aight Compaſſes.and then devide the ouertur | the other whichjs ſett vpon the edge of the circumference and Large- 
**thereof into two equall parts, and draw from the Center the circle neſt of the peeces mouth O20 We pvine G. and ſo in making an 
DG B. A. and E. whoſe Center alſo is noted to be D. which is the | other circle the Dyamiter t twillbe the iuft and requiſite cal;bre 
xx dcked rme and Crcumference of your pteces mout h orbore, Then ſet the | and Circumference of yourbullet, and which will fit thebore of a 
” " twopoints of your com ypon the points A.and B.indrawing one | whole Canon, or any other peece which you hall deſire. 
after another,the crſſoe- lines vnder C. from whence you shall draw a There isa third way found out byskillfull Canoniers, by abating 
line parpendicular to D. downe to the bottome of the circle marked E. the ewentieth _ of the Calibre of your peece in the rircumference 
and from thence another line to the point A. Then ſet ore of the | thereof, to the bullet which with a ſafficient abatement and yen for 
points of your compaſſe ypon the point E. and the other ypon the line | your peece, which rule is caſily found out by takeing the iuſt Dya- 
which you haue drawne from thence towards A. and marke wellthe miter of the mouth of your peece. 
point which the cixcle makes thereoffrom F. where letting reſt the | = 
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Pradttfid inthe warret of the Vnited Nether-lands. 9 
OF A FEARNE, A SCALET, AND A WINCH. 


The deſcription of a Fearne, called in French a Guindall, in Netherdutch 4 Bock. fiom a Goatt, 
with a Scallet and « Winch, being of excellent uſe about the traine of Ordnance, Repre- 
ſented unto you inthe fift plate, and 14. 15, and 16. figures following. 
"HE Carriagebeing placed ina readineſle, youarc then to hoiſe up your peece into it, 
which in regard of the weight of it,beita Canon or any other great peece of Ordnance, 
cannot be well done withour the ingenious help of the Fearne or Ghyane,copes,a Goats foot 
or an yron crow, leavers to wind up the Rouler,&c. eſpecially when a wheel is grayeled,and 
ſticks faſt in ſome deepe rutt, orrotten ground, then you muſt uſe the helpe of the Sca/let or 
Winch, demonſtrated unto you in the figures following, bs. 

Firſt then you muſt make and frame your Fearn,according to this model uſed in the States 
ſervice, which is accounted the beſt, number 14. and for the goodnefle of it ought to be pre- 
ferred beforeall others,and for the lightneſle of it may upon a march be laid upon a waggon 
to be carried along in the train of the Ordnance with the Scallet, Winch, and all appurtenan- 
cesthereunto belonging. Iris made upon three feet, beames or ſupporters, triangular-wiſe, 
upon which it ſtands. The demonſtration is this 4. 4. 4. are the three feet, which at the top 
orhead of itare induſtriouſly ;oyned together, from b.to c.is the length of it ſome 1 3.or 14: 
foot long : it is frameda foot broad,and halfa foot thick, 4. and e. showesa great iron bolt 
with a round headzand at the other enda croſle wedge to clench and joyne it cloſe together, 
F.g-is the copper hook and ring, npon which the uppermoſt pullie or Truckle hangerh,.the 
uppermoſt truckle it{clf, through which the ropes are let down and woundup, z. 2. the cable 
or winding roap,#. the lower truckle abovethe Rouler,/. /. the plate-work within which the 
rowler turns in its bed and ſockets, 2, is the rowler it ſelf, ». # arethe ends of the two roaps 
well pleated and bound about, whichare to be put through the cares of your peece which 
is to be hoiſed up, 0.9. the two oblique yron plated feet, upon whichit ſtands and reſts upon 
the ground,and by reaſon they are ſo made,cannot ſo eaſily ſlip away,or finckinto the Earth, 
but makes the Fearn to ſtand ſtedfaſt and firm,p.p.are the holes into whichthe two wooden 
leavers are put intothe Rowler and wound up by two men, the one taking out his leaver to 
put it into an other hole, while the other with all his ſtrength holds therouler faſt, 4. are the 
two winding leayers, r. the Goats foot or yron crow, neceſſary both for the Fearne, Scaller, 
and Winch. One of the winding roaps muſt bear leaſt 2 5. foot long,and in circumference a 
Geometrical inch, and one fift part,the ends whereof muſt be ſo wreathed and bound faſt 
together, that they muſt not looſen. | 

The main roap muſt be 73.foot long,and 1. and three foure parts of a foot about, the ſlip 
muſt be well wroughtand bound about with packthred, which is put through the two holes 


of the Rowler. 


OF cf SCALES 


The other Engine is called in French a Scaſet ora Laddzret,in Netherdutcha Knape,whictt 


muſt have likewiſea ſtrong iron crow belonging to it, athicke oaken board upon which the 


pillars or ſupporters of the weight ſtands, whichare well nigh two foot long anda foot broad 
and about halfe a foot in thickneſle. 

The two pillars of the Scalet muft be enchaſed a quarter of a foot in the thick board, to give 
itthe more firmneſſe whereupon they ſtand, and muſt be a matterof 2. Geometricall foote 
high about the ſaid board, and 2 and ; part of a foot thick each pillar as you ſee having 8.holes 


boored through them ar an equall diſtance one from another, through which you are to put 
| | C YOuE 
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your greatyron bolt, which with the iron crow muſt ſuſtain andÞeare up the ponderoſity : 
unto this bolt there is an iron chain faſtned to it,and nailed to the right hand pillar as you may 
mark:the bolt it ſelf ought to be one and one fifth part ofa Geometricall inch round, and one 
an a hilf of a foot long,cach pillar muſt ſtand at leaſt halfa foot one from an other, Vpon this 
yron bolt, which may be pur into any of the holesas ypu raiſe vp the peece, andas occaſion 
ſerues, reſteth your yron crow and leavers, and receiyeth ſtrength from it to lift vp your 
wheel peece,andallat a dead lift out of any rutt, moorish ground,or place when it ſticks faſt 
init,and as youraiſe it,by this engine, you may clapthick fagots,or boards vnder the wheele, 
till you adyance it higher to an other hole. * | 

The Winch or Windlace repreſented hereunto you in ther 4.figure,is called in Netherdutch 
a Windaes, or a Dumicracht; and isa differing Engine from the former, bur of ſingular uſe alſo 


forthe heaving vp of a peece of Ordnance, carriage, and all, let it be neverſo great, orany 
- ponderous weight, as blocks loggs 8c. yea it is of ſuch great ſtrength and force that it is able 


ro overturne a houſe, and hath no neede but of one man to put it a worke. Now to make it 
fironge and ſufficient, it muſt be two foote long atthe leaſt, 1 foot and a half broad, and half 
afoot thick, with avice, anda tecthed ſcrue comming out of the midſt of the woodworke 
of it, and winding up its teeth by the force of two ſecret wheeles turning withinthe midſt of 
the woodworke. This Engine may alſobeuſed ( as the former) forthe lifting up of a peece 
of ordnance out of adeep rutt, morish ground,orany durt or mire into which itis ſunck; by 
laying of thick boards,and faggots vnder the wheele,as is ſaid;and this will be done quickly, 
ſo that you need notlooſe much timevpona march: and thus much in brief for the making 


and uſe of theſe three Inſtruments. The figures whereof follow inthe next page. 
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HOW ONE IS TO MOVNT A PEECE VPON 1TS 
carriage, by the helpe of a Fearne, or a Ghynne. 


THE FIFTH CHAPTER. 
| > you are to mount your peece, aboveall things you muſt have a ſingular care that 

the Fearn be ſo firmly ſer, thac it doth not recoil or flip away in any manner, and ſo that 
the rope, and pullie, or truckle, comming downefrom the head fall juſt vpon the eares of 
the peece: whereof tobe aſſured, you may letfall downeward fromthe pullie aboue, a 
whipcoard with a plummet,or ſome {mall ſtone hanging downe: and turning the faid Fearn, 
till the Plammet falls juſt in the very midR, as is ſaid. 

Ifitbe in a p/aine, ever, and faſt ground, you may have the leſle care inſetting firme and 
ſteadfaſt the feete of your Fe zrn pon it, but if it be a Sandie and aſoft Earthinto which the 
feete may {inke, or give back, according to the greatneſle ofthe weight, then you muſt pur 
plancks, blocks, or ene ſolid thing vnder the teete, ſetting tent pinnes aboutit, accordirg 
as neceſſity shall require, and as opportunity will permit you. 

Your Fears then being thus firmly placed and ſetled, the Gunner $hall get vp by aladder,or 
ſome ſtepps to the head or top of it, having the rope in his hand,$hall putit through the vp- 
permoſt truckle of the head, and let it tall downe to the other, that he which catches it may 
put it through the leftſide of the peece in his hand, to faſtenit, (as wee $hall chew hereafter 
' 1ntothe eares of the peece, and ſo having pur it through them, he drawes it vptill he can give 
it to him that isaboue him, and then he puts it againe through the hole of the right hand 
truckle, and gives it downe to him thatis vnder him, who reaches it againe tohim thar is 
above: and ſo he faſtens it to the head of the Fearn, giving it ſome turnes; tillit comes under 
\ thevppermoſt truckle, as you ſee. | 

This done,he muſt faſten it (with great diſcretion) to the lower truckle, by puting the 
rope through the eares of the peece, putting the end of it thorow three times, as well 
through the cares, as through the ring which js under the ſaid truckle: after this, you hal! 
begin to hoiſe your peece, putting a great, anda long peece of timber into the mouth of 
the peece to guideit aright, thatit doth not ſwagg from one fide to an other; a dangerous 
thing,which ſtricking againſt one of the fecte of the Fears or againſt the Rouler, may break 
it, and ſo hinder the whole worke. Thoſe which mountsit, muſt have acare to keepe the 
peece ſteddie and right, untill the weight of the peeceis well ſetled. The Gezerall or his Lieu- 
#enant Generall, inthe meane while having a watchtull eye, as well vpon the ropes, as vpon 
the feete of the Feerne;that the feet do not {lip away, orthe rope be cadgeld oneamong an 
other, or drawing not alike, may breake. Therefore, when they begin to hoiſe the peece 
vp, they muſt giveablow or two witha ſtaff yponthe ropes, to part them aſunder,one from 
a other, that each may beare an equall weight. 


If you perceive that your Fearne beginnes to give back, then you muſt preſently let your 
peece finke, and underlaye, and fettle well the feete of it,and thatas gently as may be, tothe 
end the Crog? beame, or Rouicr may not be disjoynted, or broken. 

Finally, giving two or three turnes to the Maine rope, vpon the r9x/er or winder of the 
Fearn,you muſt wind it vp carefully,and very gently withthe help of two men only:in ſuch 
ſort, that when one of the levers or handles hath gone about,the other muſt be heldfaſt till 
that the other man hath putc his in its place to make likewiſe its turne about: or elſe the other 
man $hall ſtay his hand, till that his fellow drawing out his, hath purit alſo in its hole; which 
muſt be donelo often tillthe peece be hoiſed fo high, that you may put your Carriage 
vnder it. | 

Alſo you muſt take heede that your peece knocketh not againſt any part of your Fearxe 
which might cauſe any diſafter, or that the Fearne might breake, and letting the peece fall, a 
miſchiefe may happen, and pur all into diſorder: wherefore you muſt putthe carriage under 
it very gently,thatthe Tro#/ons may fall juſt into the holes or claſping {ockets of the cartiage 
and ſo guide your peece by the beame which ithathinirs mouth, tharir falls ſottly to reſt 

uponits carriage, and then locking it well in, and faſtning iz with the wedges, you may then 
looſen your ropes, and taking away the Fearne, your pecce being thus mounted you may 
draw it whitherſoever you pleaſe. | s 
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HOW, A CANONIER OVGHT TO CHARGE A PEECE- 


CHAF TER VL 


Peece being brought to a Batterie, and planted upon a Platforme, having powder, bul- 

Alerts, his linftock, ſcowrers, Rammers, and all things elſe in a readineſle, after he hath 
ſtuck dow his linſtockin ſome place under the winde, and firſt carefully cleared his peece 
with his ſcowrer and sheepe-skin within, and ſees that the touch-hole be not ſtopped,orany 
duſt orfilth cleaving to it, then one of his Companions, which is to aſſiſt him, [for com- 
monly there muſt bee two Canoniers to every Canon, or great peece of Ordnance) brings 
him the pouch barre//,with powder iuſt before the mouth of the pecee,and putting his Ladle 
or charger intoit, fils it, and leaſt it might be overfull, giues it alittle jogg, that = Surplus 
may fall down againe into the barrell, after this he puts it gently into the mouth of his peece, 
even till the end of his Ladle comes up to the very brich and touch-hole ofhis peece, and 
then turnes his Ladle ſoftly, and lets it lye within the chamber of the peece,and drawing out 
his Ladle almoſt to the mouth of his peece, putsir back againe to take upthe tooſe cornes 
which were ſpilt by the way, and to bring them up to the charge of powder : this done he 
drawes out his Ladle, and takes out of the poxch-barrella ſecond Ladle full ( for by triall be- 
fore, heknowes the weight and charge of powder, which his Ladle will hold, and which his 
peece well require) andſo putting in his ſecond Ladle full up to the former, drawes it our, 
and doth as he did before, that no looſe cornes may lie inthe bottome of the mould of his 
peece, and indrawing out of his Ladle, be muſt haue a care,that he ler fall any powder upon 
the ground, for it is a thing unſeemely for a Cannonier,to trample it under his fecte. Then he 
takesa wiſpe of ſtraw,hay,or any other thing: and puts it ſo hard into the mouth of the peece 
(turning his ladleto come to the end of his Rammer) hee drives up the wispeand carries up 
with it the looſe cornes, which happily may be by the way ia the mould of the peece, even 
upto the charge of powder, andthen giving the ſtopper and powder, two orthree shoues, 
to make it lie cloſe together in the chamber ofhis peece, he drawes out his Rammer, puts in 
his bullet, which roules gently into his peeceup tothe wiſpe or ſtopper which keepes up 
the powder (all this while his Companion ſtopping the 2ouch-hole with his finger, that no 
powder flies out of it, but thatit bealſo well fild and ſtopt with powder which hce may do 
out of his zo#ch-horne afterwards) and then puts in his ſecond wispe after his bullet. And the 
Canonieris to be forwarned,that he ſtands not iuſt before the mouth ofhis peece, while this 
is adoing, but afide of it, leaſt a danger or miſchelfe might happen to him,and thus the peece 
having its due charge both of powder and buller, he $hall coverhis touch-hole witha d 
sheepskin,afterhe hath levelled his peece,and ſetting —_ his pouch barrell of powder wit 
thereſt, in ſome Coxcaue, orhollow hurt into the ground covercd over with ſodds or earth, 
he shall attend the Gentlemans of the Ordnance his command before he giues fire. 

cAn other obſervation for a (anonier. 

Touching the charging ofa peece Frons- berghen maintaineth, that one ought to take in 
powder one half ofthe weight of the Bullet. Rivins and ſome others are of the opinion, that 
the more powder one puts in, the ſwifter and further the bullet wil fly chewing many rea- 


| ſons toproueit. But experience the miſtris of this Art teacheth us otherwile : for a peece 


being loaded with two third parts of the bullets weight in powder, ſends the bullet going 
more ſwittly, and will carry it further, which hath bin ſo often tryed, thatit is without all 
contradiction, giving this reaſon, thatthe exhencta is ſo ſwift and violent, thatit burſteth out 
of - g_ before the two third parts of the powder be fired, andthis hath beene found 
irrefutable, 

Again others maintain, that if one should forcibly ramme inthe buller then the powder 
might take fire, ere it could caft out the bullet, and hen would cauſe the bullet to fly further 
then otherwiſe it would do,but you muſt conſider info doing,you either indanger x Þ break 
ing of your peece, or elſe make it crooked and unſerviceable, becauſe your ordinary peeces 


will not bear ſo greata charg of powder, this hath bin tryed upon the Seaſtrand at Scheye- 
D ling 
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" ling by the Hagh in Holland, before his Excellency prince Maurice of famous memory, 
where firſt one and the ſame peece was loaded with ten pound of fine powder to ſee how 


farshe would carry her bullet. The place being marked where the bullet reſted, shee was. 


loaden again with 9. pounds, which shot as far as the ten pound did, but laſt ofall shee was 
charged but with 7. pounds of the ſame powder, which carried herbullet further then the 
' two __ shots: whence one may obſerue, that a peece of Ordnance may be overcharged, 
2nitherefore agood Gunner ought to haue a ſingular care to giue his peece her due meaſure 
and charge. 
Of the Gunners ſervice in generall. | 

Ne” foraſmuchas Ordnance are Engins offorce, reaſon, waight, and meaſure : and the 

Gunners men exerciſed and experienced inthem and their aputenances, in making 
platforms with defences, Troniers, Gabbions, Loopes,Parapets of earth,and Faggots abour 
23. Or 24. foot high, of Faggots of 2. foot high of. carth, bed upon bed vnto eleven foot 
high,and after 3.foot of Terraplene,to raiſe the Tronie1s and Loopes, ſo that for the Canon 
it be 3. foot wide in the Barb and within 12. foot wide without the lower part therof to de- 
ſcend ſcarpwiſe the betterto diſcover the Enemies avenews,and offend them the more freely, 
for avoyding the blaſt and ſmoake, andruine, it would ele make: For the Culyerings 2 foot 
anda halfe within, and 9 foot without will ſuffice,and for lefle pecces, leſlc meaſures. If the 
Battery be to be made with Gabbions, they being filled with carth without ſtones, moiſt- 
ned, and rammed 7, foot a peece in dyametre, 3. rankes betwen 2. pecces, if the place will 
permit or 2- atthe leaſt, and 3. rewes alſo one before another, ſetting one betwen two, ſoif 
the 1. ranke haue 3. the ſecond will haue two, and the third one, but it will be hard to make 
aſafe Battery with Gabbions, Canon, or Culvering proofe : And each platforme is to haue 
30. foot forthe reverſe of the Canon, and 27. foot for the Demy Canon, he ought to ſee 
that it be levelled, orrifing 1. foot for 20. backwards the better to ſtay the reverſe and faci- 
lity, the bringing the peece being loaded to the Loop : He ought to ſearch and examine, the 
goodnefle of the peeces, their Ladels, Rammers Spunges and Tampion,fitnefle and round- 
nefle of the shor, forceand goodnefſeof the powderand match; And to feeall fitted accor- 
dingly, and to placethe powder covertly, hid fafe from the fire of his owne asalſo of the 
Enemies Ordnance, to ſee the Gunners take their markes toward the under part, giving each 
under Gunner his charge. =» RT 7 jen afh 1 at 
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HOW A CANNONIER OVGHT TO LAY AND 
Levcll his Peeceand to amend a bad $horr, : 
| CHAPTER VIS A 
'F Aving time and Command to lay and Levella Peece, according to the ordinary ayme, 
to try how farr it will carry, the Canonier $hall take a long ruler, and laying itvpon the 
midſt ofthe Frizes, alwell of the biich,as of the muzzle ofthe peece, anda levellupon it, he 
Shall raiſe or ſinke it, untill the plummet of the Levell be juſt in the midſt : then taking awa 
both the Ruler and the Levell, he shallſee even with the Frizes, the point or marke which 
this ayme diſcovers, which without doubt will be the place it wil carry to;with which accor- 
ding tothe levell of the mette!l, whereof wee will ſpeake hereafter,it will make but the half. 
But ifhehath no leiſureſo to uſe the Rulerand Levell,he may take his ayme,or lay his peece, 
as he finds good, according to the charge and proportion of his peece. Ifhe ſtrickes his 
marke, he may then be aſſured, that his aymeis right, and uſing the like weight of powder, 
will alwaies make the ſame $hot. | | 
But if his bullet carries over, he shall level his peece againe as he did before, and having 
oot the firſt marke in his ſight, he shall neither ſtirre nor mooue his peece: but $hall rake 
away aſmuch of the Fr:zes of the brich,till he {ces the blow which the buller oaue,and which 
will bee the true, and right ſight, which he preſently may trie by laying his peece upon his 
firſt marke,which without any doubt he will ſtrike. ; | | 
Now ifhis firſt shor fals short,then he muſt doe as he did before,levelling his peece again 
and then without mooving it, he shall goe and take away the Fries from the muzzle 
till hee diſcovers the blow ofthe bullet, and then he $hall haue the true fight; according to 
which,laying his peece upon the firſt marke,bee will ſurely ſtrike it,if that there bee no fault 
inthe powder. | | | 

There is an other way of levelling of a peece, and amending of a bad $hott, in adding or di- 
minishing the elevation, according to diſcretion. To witr, when he shootes short of his 
mark,the peece is remooved and layd as before,afterward he raiſes up the Muzzle as he shall 
judg,and as need $hallrequire, that he may ſtrike his deſired mark, obſerving well alwaies 
how much this elevarion is made higher then his firſt ayme taken, which he $shall-perceiue if 
looking even with the mettell, he $hall ſee what marke it willchow him. ; 

How a ([anonier ought to Levell his Peece., 

Then giving fire, and ſtriking the marke before aymedar, he may be afſured,that his peece 
carries right,to which henceforward hee shall giue as much height aboue the naturall Leyell: 
ifit failes, thar is, if he ovec shootes his marke, let him diſpart that which his firſtshot fell too 
Short,with the length of the ſame,for theleſſening of the Elevation proportionably;in doing 
whereof, without all queſtion hee shall ſee his shott remedied, andarightshott made. And 
this is your common and ordinary way in which Gunners do moſt exerciſe themſelues ing 
with aſſurance that he which knowes not by this meanes to giue the right elevation and 
zange to his pecce, is not worthy of the name ofa Canonter, Now for his better underſtan= 
ding I will giue him this example. | 
Suppoſe a canon be mounted upon his carriage,and planted upon a p/ateforme,andis to mark 
ashotat ſome white-ffone or marke in a Wall. To doe this, your Gunner muſt take his ayme 
as curiouſly as poſſibly he can Levell with the mettell of his peece, bur it his shor fals to 
Short, to helpe it heshall take his ayme againe, and $hall lay his peece as hath beene taughe 
before: afterward he shall raiſe it a point higher,ſo that whereas he had but 6. before,now he 
hat[17. points ot the elevation, and afterward giues fire. If he ſtriks his mark let him alwaies 
take the ſame ayme and Levell, But it he over shootes his marke, let him levell his peece as 
is taught before : by diſparting the difference of the firſt, from 6. with thar of ſeven points,as 
diſcretion shall guide him, according to the carriage of the firſt shot,and giving fire, (without 
all doubt) he hall hit his defired marke. And his Peece being thus raiſed he muſt keep in his 
ſight the point or marke which is showne him,and obſerue wel the height which is aboue his 
marke, with aſſurance that when heis to make more $hot by keeping this elevation he wil 
never faile, Bur if the firſt shot lying upon the 6. points be ro high, then heshall helpe that 
by the ſame Rule inlaying his peece lower,and ſo shall ſttike his marke whereby he $hall ger 


credit and commendations for it. , 
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CA mew deviſe byanyſtaffe, to levell, mount, and imbaſe any peece. 

| = 28y peece may with a field Linſtock, Rammer,or Spunge,or other ſtaffebe moun- 
ted toany degree of the Quadrant, being thus prepared, firſt mark from one end of that 
ſaffe a diſtance equal unto the height of the pomel or caskabel of the peece, placed leyell 

upon her platform, & then take the diſtance between the centre of theTronions,and the 
mell or caskabell, which make or imagine aſemidiametre of a Circle, and divide it by diago- 
nals or paralels,or otherwiſe into a 1000. equal parts. Laſtly out of thetable of Sines,take the 
number anſwering to every degree out of the ſaid 1000. parts, andlet that diſtance from the 
- faid markdownwards,and if the totall Syne of the table be x00000,0mit the two laſt figures 
_ of eachnumbe thereof toward the right hand, and if it be 10000000. then omit 4. figures 
- of eachnumber you find in that Table,andthe remaining number will shew how many of 


_ thoſe 1000. equall parts are to be ſet downwardsfrom the mark beneath the faid levell for 
each ſeveralldegree : Then drawing alſo 10. paralels or diagonals from the firſt degreeto the 


ſecond,and from the ſecond to the third,8c.ſuccefſively continued from each to his next,no- 
ting every degree with Arithmericall characters,ſo you may from ſix minutes to fix minutes 
by thoſe right fignes mount the peece,ſo ſet forth for any peece which it shalbe prepared for. 
This may alſo be deſcribed uponſuch a ſtaffe withour the table of lynes in a mechanical man- 
ner thus, If youdeſcribe a Quadrant or quarter of acircle witha ſemidiametre, equalltothe 
diſtance from the centre of the trunions,to the centre of the pomel or caskabel,8 devide the 
Arch of that quadrant into 90. equall pats or degrees,and then from each degree letting a 
line fall perpendicularly upon the baſe {ide of the {aid quadrant, and laftſy,cach of thoſe righe 
lines being thence transferred from the ſaid firſt marke downwards upon the faid ſtaffe, and 

king them with arithmeticall figures for each degree, thereupon making allo paralels and 
Diagonals as aforciaid, you may thereby Geometrically and mechanicaily marke the ſame 
froms. to 6.minutes as before. Theuſe of them is plain and eafiesfor if you bring downe the 
centre of the caskabel or pomel of the peece ro any number of the degrees thereon ſo mark- 
ed,for that peece,youſetting the lower end of the ſtaffe to theplatform being even,although 
icbe :ifing or deſcending backwards,I ſay then the axis of the bore of that peece wilbe found 
to be elevated tothe degree aſſigned : If you be to imbaſe the peece,thole lines and number 
allo ſctabove the firſt named mark; will perform he like office there, in the thing required, 
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Tra#iſed in the warres of the Vnited Nether-lande. "xy 
Of A QVADRANT LEVEL LL SOC THES 
Inſtruments for Ocdnance, and the uſe of them | 
The forme, proportion, and making of aquadrant and a Levell, with an inſtrument to shew the 
aſe of it, is very necefſary for maſter-Gunners; aud Canoniets, for the Levelling 
and ayming of (anon, other Ordnance, and :Morters demonſtrated in 
the fift plate, and 15. 16. and 1 7 figures following, 
| CHAPTER ,VIIL 
T O makea quadrant, as is fitting, one mult firſt make the whole circle marked r. which 
is devided by lines, running fromits center into 48 equall parts; atthe end of each is 
noted thenumber thereof,incloſed in aſpace between two little lines within an other circle, 
and between two Yergzts or ſmall rings, where you ſeethere is a ſpace alſo,by which the faid 
line is devidedequally in the midſt. 

Witha quarter of this circle is made your .2uadrant marked (2)being from /devided into 
twelue points, making ſeven degrees anda halte, fo that in all they make 90, which is ifiſt 
the fourth part of the 360 degrees of the whole circumference of the world. 

It may alſo be devided, as you ſee uponthe white, each one the outlide, into 45 points, 
wherof every of them make 8 degrees: ſo that the whole 360 degresare comprehended 
within them,according to this form and deviſion is madeyour other quadrant, noted(3)and 
is marked with, .4. B.and C.devided into 9 equall parts,cach ofthew making 10 degrees. 

Now by theſe two quadrant, theplummet hanging inthe midſt fromthe point of the 4 5 
degree, which are alſo devided into two equall parts,jis$howne to you the higheſt elevation 
and range ofa peece, yeaas ever the peece is able to carry atlength, as you may ſee inthe 
hgrues following ofa Canon and a Culvering. 

The like is alſo showne you by the L2vel/ marked (4) for theayming, andlevelling of 
pecces, when you are to take your make aright, which alſo is uſefull forthe making of your 
platformes, and beddings for Ordnance, all which are neceſfarie for the Art of Gunnerie. 

This may alſo be made by a quart of the former Circle, it you devide it into 12 equall 
points, and ſo notedand ordered, that you muſt beginnto countfrom the midft of it, to- 
wards the ends or fides to the 6 point, ſo that your plummet, being upon the 6 point juſt as 
the others, you shall, finde that your peece is layd at its higheſt elevation and range. 

The Cartabon (or your foureſquare levell) marked 5, comprehends alſoall the circle 
aboucſaid, and is devided into 48 pointes, according to the foure quarters ofthe world, that 
is, Ea, South, North,and Wef,making alſo foure particular Suadrants,whereof the forked 
dart comming from the center or midſt; howes all the lines,not onely of the Circle,butalfo 
of the 2uadrant, or your foure ſquare levell, and running inaline from the midſt, marked 
with O and N or with O andS, it will make a Levell, and is inthe firſt degree of the right 
Dnadrant, but comming from the midft, and betweenethe aid lines,it will Shew you your 
higheſt elevation, as the other Quadrants haue done. The handle noted E. F. (if it be po- 
ble -) muſtbe 2 foote and a halfe long, whereof each foote muſt be 16 ynches, tothe end 
it may make iuſt 40 inches, that in 3 foote and foure inches of our ordinary foote, which is 
an ordinary pace, or halfe a Geometiicall one. | 

Of a Puadrant Levell, and the uſe of them. 

Each of theſe ought to haue inthe midſt, and atthe end alittle hole going from the one 
ſide of the handle to the other, which ſerue for this uſe, that this inſtrument being ſetupon 
the brich of your peece, looking through one of them aboue the higheſt Fri/7es: you may 


giucashreud geſſe how farre your peece will carry the bullet, according to the length, con- 


dition, and proportionthereof. The two pins which you ſee on the ſides of it, marked C F 
ſerueto this end, that thereby you may diſcerne the quality of the place, which you would 


meaſure, the pointdeffigning by its fall from the Eaſt towards the North,the length,bredth 


depth, and height of the ſame. Finally this inſtrument contayneth many miſteries of great 
conſequence, andis of excellent uſe both for an Juginer, and a Canonter, | 

The common rule, whereby a Canonier may know how farre his peece will carrie, and 
how tarre from one degree ro an other, according to the elevation thereof, let him firſt ſee 
how many 'M paces 


- 
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paces it will carry being laid even with the mettle, which afterward he hall devide by 50, 
and multiply the Quotient by 1 1.and that will bring out the number of the further digrefſion 
or range, which if he devides again by 44- he shall then find the quotient to be the juſt num- 
ber of paces which the bullet will looſe inthe other ranges,degree by degreezas for example 
A battering Canon will shoot its bullet being laid even with the mettle a thouſand ordinaric 
paces,at two foot anda half the pace, which being devided by 50.your quotient will give 20 
which being multiplyed again by 11.1it will give 220.paces, which is the number of the next 
digreffion, madeinthe ſecond degree of the quadrant, or the firſt afterthe Levell aboveſaid. 
But all the other digrefſions or ranges,do alwaies diminish even unto the 45. degree. To 
know then what this diminishing is fron degree to degree, even unto the 45. which is the 
higheſt cleyation, you muſt take the juſt number of the digrefſions from the firſt to the 45+ 
which will be 44. now deviding them by the tormernumber of 220. paces, you $hall find 
your quotient to be 5. whichis the number which goes alwaies, decreafing from the firſt to 
thelaſt digreſſfion,ſorhat your Canon being laid upon 1ts naturall mark, in which it is raiſed a 
degreeaboverhe Levell, even with the mettle, making a 1000. Paces as 1s ſaid, being laid up- 
on the ſeconddegree, adding 220. paces to it a&an adyantage, then it will carry the bullet 
1220. paces before it ſtops. Again, you may add the ſame to the third degree, but the for- 
mer being the greateſt digreſſion,as we have taught, this then, and all the others will alwaies 
diminish 5. paces,and will make but 215. aboverthe 1220. of the ſecond degree, fo that you 
Shal havein your thirddegree 1435-paces.inthe fourth degree 1645.in the fift degree 1850 
paces,in the ſixt 2050. paces, in the ſeventh, 224.5. paces, in the eighth, 2435. in theninth 
2620. paces,in thetenth degree which isthe firſt ofthe quadrant of 9. points,it will be 2800. 
paces, in the eleventh, 2975-1n the twelft, 3145-in the thirteenth, 3310, inthe fourteenth, 
3470. paces, inthe fifteemh,3657- inthe ſixteenth, 3775. inthe ſeventeenth, 3920. inthe 
eighteenth 4060. inthe ninerecnth 4595. inthe twentieth degree, which is the firſt of the 
ſecond point, 43 25- paces, in the one andtwentieth,4450. inthe two and twentieth, 4570. 
inth- three and twentieth, 4685 - inthe twenty fourth, 4795 .in the twenty fift, 4900. inthe 
twenty ſixt,5000.inthe twenty ſeventh, 5095.inthe twenty cight,5 185.inthe twenty ninth 
5270, paces, inthe1hirtieth which is the beginning of the third point, 5350. paces, In the 
thirty one, 5425 - paces, inthe twoandthirty,s 595. in the three and thirty,5560.in the four 
and thirty,5620.inthe five and thir:y,5675.inthe fix and thirty,5725 inthe ſevenand thirty 
5770.in the cight andthirty,5810-andinthe nine and thirty degree,594 5.paces,in the forty 
point whichis the beginning of the fourth point, 587 5.inthe 41. 5900. inthe 42. 5920.in 
the 43. 5935. in44- 5945. Laſtly inthe 45. when you reckon but foure halfe points of the 
quadrant, you have the higheſt elevation or range, as you $hall ſee in the figure following, 
which maketh 5950 paces. 

To conclude, askilfull Canonier exerciſing himſelf herein, will ealily conceive and know 
certainly how to levell his peece upon any one of theſe degrees and points, and how farre it 
will carry, be it great or little : for this calculation will never fail him, by obſerving this, that 
in giving the chaſe or elevation of his peece, in what point ſocver it be of this rule or degree 
reaches from 1./inchto 16. which isa Geometricall toot. The next chapter following shall 
Shew you the uſe of it in levelling off Oranance after three manne; of wayes,to wit, even or levell 
with the mettle, potnt-blanke, or upon a higher elevation at a range, TE 
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SHOWING HOW A CANNONIER SHALL —- {| 
Shoot levell by the mettle of his peece, otherwiſe called the Horzozontall Lewell, 0 
Secondly, or by the Levell Ax6 vulgarly called by ſome Gunners the levell point | 
blanck. And Laſtly at the higheſt clevation and range, as the figure following | 


Shall demonſtrate. 
rFHe WIINTH CHAPTER. 


O do this, he muſt firſt take a crooked com paſſe, therewith take the higheſt frizes to or 

baſe ring of the brich, and marking well the diſtance of the two points which make the 
diamiter ofthe circumference upon aright line, then he muſt do the like upon the frizes of 
the peeces muzzle or mouth,and ſet the points of his Compaſſe upon the ſaid line in ſuch 
ſort, that ſetting the one upon the fiſt point which he had taken before, extending the ocher | 
tothe ſecond he hall divide the diſtance between the two points towards the lower part of 
the line, into the two equall parts,of which each will Show him how much the ftizes of the 
brich doth differ, orare higher then thoſe of the mouth. Thetefore to lay his peece right, fo | 
that it may belevelled even withthe mouth, he muſt trace out thus height upon a peece of | | 
wood or ſome ſuchthing,and pur it tothe higheſt frizes of the mouth, and upon that a rule, Y 
which is ſo long that it will lye upon the frize of the brich,upon which) aanginga levell with : 


aline anda plummert,he Shall raiſe the peece orfinck it, till that the plummet comes to tall : 
juſt in the midſt,and then he Shall have the boore thereof, right in the Levell. l 

Then taking away the rule,and taking his aim upon the higheſt trize of the brich, and the | 
height which is upon the frize ofthe mouth,he shal mark well the point which itshowes bim 
andfurely in giving fire to his pcece he $hall without fail hithis mark. 

But itis necdleſle alwaies to ſet the faid height upon the frize ofthe mouth, therefore the 
Canonier hall hold it in his hand, whenſoever he would shoot upon this point (which he is 
to do upon batteries,which have the mark neer enough) and $hall take his aime levell by the 
mettle of his peece,as uſually he doth, till he hath in his ſight the mark he meanes to hitt,bur 
becauſe the diſtance being too near,and thatthe bullet may carry over,letting his peece ſtand 
without tirring it,he shall ſet the heigth which he hath in his hand upon the trize of thebrich 
and obſerve well the point which it chowes above the ſaid height,and afterhe hathit, he $hall 
lay his peece again levell by the mettle uponthe ſaid point,and he shal without fail hit his de- 
fired mark. But this being ſomething obſcure,T will explain it by an example, Suppoſe thers 
be three points, as D. A. C. and that you would shoot even by the boore of the levell upon 
the point <A. you muſt lay. your peece levell by the mettle, bur queſtionleſfe you $hall hoot 
overit,the diſtance being too nearat hand for his aime,ſo that in giving fire to your peecethe 
bullet will come to ſtrike the point C. ro hit then juſt upon the point A. you muſt ſet the ſaid 
heightupon the brich and taking from thence youraim {without moving your peece down- 
wards)you shal have in your ſight the point D.trem which having taken away the ſaid height 
you shall lay your peece again levell by the mettle as before,and giving fire,the bullet will fly 
over D. and ſtrike juſt upon your deſired mark 4. | 

If occaſion were that you would shoot ata mark which istoo far for the 'aime, leyell by 
the boore. and notwithſtanding is ſo neerforthe Ordnance levell, a Canonier muſt ule this 
diſcretion, to wit, the diſtance being a third part futther, he muſt then take away a third part 

of the height,andif ir exceeds the carriage of the levell two parts,then he muſt alſo take away 
two parts, and he $ball snoor ſo right, that if it were for a wzger he would hit a $hilling or at 
leaſt a hat without fayling. | 
This is your Ordnance pointeries againſt batteries, which according to the inſtruRion 
given before, once ought to approach as neerean enemie as one can, ſo that if you do not 
| take 
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take heedto lay alwaies this beigth npan the brich of your peece, you will awaics oer- 
Shoot your mark, contrary rothic defire of ago00d Canonier,. which is alwaies to beat uport 


the foot or foundation of a wall, thatit may tumbledown, and be battexed the ſooner, for 


the eaſter entrance ofabreach, obſerving thatir is one of the principalleſt canfideaions in 
atl «hots, that in making agood.choe one levels his peeceatthe footef bis rnark, eſpecially 
in IM RY e, ora company af foot. Butina tony places a Canonier doth 
willingly shoot shon; becauſe in ſtriking uponthe Roos or bricksinrazing tiew,he makes 
2hole muchgreater then the bullet which gaeth throughthem.. Butip.a plaine place _ 
ruſt tay his peece ſo, as the bullet rnay rake themiuftin the middle,orabourthe girdle,and 
ſo nay kill a whote file, or arank ata shot, yeathaugh they thould all fall Bar down upon thi 
ground, yet they cannot all efcape, axherunſe if year tevell tao high, it way be axcourced by 
33 loftshot. To amendthen a shot too high far this mark; you muſt level your pecee up» 
en the white of marke youchoot at, then going ta thie mouth of your pecce with 4 

line anda plummer, and take there the height of the higheſt frize or rivg tothe i e 
the boore, which you shatl fet to ttie frize of the brick; apd fromthetce, and abouc the faize 
ofthe mouth, you chall rake (without ſtirring the peece) youraime, tracking well the place 
it wilt shew yau, then taking away the laid beigth, you thall. ay your peete againe npon 
the paint itshowed you, and{o winhom fayling; you aball hier the mark you deſired: But if 


you 'peece carries to short, it muſt be amendcdin this manner, lay the peece as before, then 


going to the mouth with your line and plaramer, take all the heigth of the frize from the 
top to the buttome, in ſuch ſort, that your line may wake thie whole er ofall the cips 
cumference thereof, and by this dyamiter, you shall xake the 1hicknelle of the mente from 
the bottome ofthe boore, eventorthe howeſt part of the (eld frize,ar ning Bis heigth up- 
on the brich of the peece, and levelling it pan the mark defligned, which yout wouldshege 
ar,you shall ſee the good effect it will rake> naw for a shut thayis made on evcher fide of your 


mark, iris to be hetprin this manner following, tt the bullet fals on the right fide of it, them, - 


you muſt lay or moone your pecce, and take your aime fg muck ontheleft hand, and 
you may not faile a hairesbreadth,now to make the diſtance of the other ſide alike,you s 
level your peece as _ upon your white, then take a long ruler, which pou shall lay 
uportthe frizes,aſwell of the brich,as ofthe muzzle,and leaving itupon the mourh, you ay 
take your aime removing it atthe brich fo long, till you haue got in your ſight the place of 
the {ideshot which your bullet made, and without taking away your eye,or your hand from 
this fight, removing the brich of your carriage, till the brich of your peece, comesto be righe 
inthe midſt under the faid ruler, which being done, take away the ruler,and take youraime 
level by the mettle ofthe peece, and you shall find your peece tobe turnediuſt as much to- 
wards your left hand, asit shot before on your right hand. Moreouer, there are many occa» 
ſions, which may caufeabullet to ſtraggle either on the one ſide or onthe other, The firfÞ 
is, when the boore is boored more on the one then vpon the other ſide,orby reaſon of the 
incquallity of the mettle,or that the mould isnot right: this cannot be im afaultinthe 
Canonier but inthe Founder : neuertheleſſe, if he be ingenious, he may oe q 
his diſcretiontrying his peece by his creuſet in,or ſcaling primer, andſo helpit as the fale 


may require. : 
A vos alfo will carry ſidelings,if the tronions be notiuſt righe 15 ets rp" 
other. Alſo if the platforme be not layd even, but that the one part is higher thenthe other, 
FJem-if a Canonier ittaking of his aime ſtirs his eye from the iuſt middle of the frizes 
of the pecce, and though he hath ir; yer he may faile in not taking his aime iuſt in the 
middle of his mark. | 
: Femifone whecle be bigher then the other, theshor will fly alwaies toward the lower 
ide, 
Ftemif one of the wheeles chould ſtay upon anaile, andthe other not, as likewiſe when 
the one turns more eafily then the other, and if one wheel should ſtand upon dirty ground 
and the other on hard, or when one of the Cubes or heads of the wheele is longer then 
he other. F 4.48 Fiem 
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Item Whenthe bullet is not driven home alike, or lies more upon the one fide of the 
boorethenupontheother : And Finally, the ſtraying of the bullet upon the one fide may be 
cauſed by the vehemency of the wind, when it cannot be holpen. 

Likewiſe a short oran overshot may be occaſioned either by the force or the weakeneſle 
of the powder, or by reaſon of the unskilfullneſſe of the Gunner which knowes not to lay 
and levell his peece aright, neither knowes the true diſtance of the mark whereathe shootes. 

---AltwhichThaye markedat large, not asa matter to excuſe an unexpert Canonier but to 
pine advice to the wiſe to have avigilant eye uponall things, and to follow the rules above- 

ai4;and ſo to prevent all incenveniences, for to failethe firſt time may paſle,the ſecond may 
be pardoned, but the third time is too much, and cannot be excuſed, becauſe it isa certain 
fene of indiſcretion and want of iudgement; Andindeed there is no fault which we have 
shown, biitby diſcretionit may be remedied, whereof we have ſeen many examples at the 
famous fiege of Ofend, wherein a iound iudgement was shown in this kind, whereof I will 
relate two examples. 

Aship running into the haven to get into the Town, which brought the enemy ſome pro- 
viſion,a woman fat at the helm to make us achamed, order was given to a Canonier that he 
Should make a shot at this Steereſſe, who thinking it was too cruell a thing to shoot at ſo 
weak a ſexe, offered to take away the helme from between herhands, and to make the boat 
come floating towards us with the floud, if she were not provided withan other, which he 
preſently put in praRtice, levelling his peeceo right and diſcreetly, that indeed shooting of 
thehelmeit fell inthe water,and the boat came floating towards our quarter, where it was 
pillaged and burnt in fight of our enemies. | 

 'Anothershiplying atanckor, ſtaying fora high water to come into the Towne, our men 
to ſinck it made many Canon hot at itin vaine, judging that the diſtance was too fartodo it 
any harme, whereupon they were forbidden to shoot any moreatit, and not to ſpend their 

owder to no purpoſe : But at laſt there came a Canonier who promiſed not onely to ſtrike 
theship, butalſo tro shoot the Cable in ſunder, ſo that by favour of the water the boat should 
come floating toour mercy, and indeed, levelling and giving fire to his peece, hcshot the 
Cable in peeces, andto the great admiration of all our Army, the boat came ſwimming to 


our quarter. "Theſe examples I have related and will do others in the following Chapters, to 
Shew the skill of a good Canonier that hath diſcretion and judgement in ſuch occurrences, 
and togivecniconragement to all Canoniers and Gunners to do the like when occaſion shall 
ſerve. | 
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The firſt Dialogue. 


BET WEENE THE MASTER, OR GENERALL OF THE 
Ordnance, anda Captaine, to know whether a Demy Canon or a Culve:ing 
will carry furtheſt at the higheſt range, and how a Canonier muſt levell, 
| - andraiſe his Canon, and Culvering to tty it, as the two next 

figures following shall demonſtrate. 


Pa, Ss Ae Et BORG EEE TT Re IM ha Artes 4 


| 
GE ERALLO. SENOR CAPTAINE, Jhane often heard that intrying of 
a Canon with a Culvering, at randome, it hath bin found that the Canon will carry its 
bullet furtherthen a Culvering,and indeede Ishould be of the ſame opinion, if your diſ- 
courſe perſwade mee not to the contrary. 

Capt. My Lord there are many reaſons, which one muſt yeeld vnto, that a Culvering will 
carry its bullet further then a Canon. | | 

Gen. It may beſo, yetI hauc heard many men ſay, who haue tryed it,that a Canon will 
carry further, then the Culvering. 

Capt. It may well be, but I would fain ſee the tryall thereof, to the end it might be cer- 
tainly known. 

Gen. How ought then a due tryall to be made thereof. | 

Capt. Sure it is, thata Culyering is mounted vpona higher anda longer carriage, then 
a Canon is, and that the crofſe-beames vpon whichthe brich of the Canon reſteth, being 
higherthen that ofa Canon,and the peece being longer cannot oope ſo much as to eleyate 
its mouth ſo high as a Canon can,that hath its carriage shorter,then the croflebeames lower, 
for the $horter a peece is, the eaficr it may be elevated evento 45 degrees of the quadrant 
aboue ſaid, whence will follow, that a Canon being raiſed to a higher elevation, muſt needs 
carry its bullet further then a Culyering, not rhat the fault is in it, bur tht it wants its due 
elevation, for if it could beraifed to the ſame elevation and degree the Canon is, then you 
Should ſee the Culvering, would ouer shoot the Canon by far. 

Generall. How ſo? thenthere muſtbee ſome fault in the Inginier,that made the mettall 
of it, orelſc inthe Carpenter inthe makeing or frameing of the Carriage. 

Capt Jt may be in both of them, though they have done their beſt endeavour, becauſe they 
haue not artained ynto the heieth of this perfeion:;for as in the Art of Gunnerie, ſo inthe 
fabricking and framing of the other Engines and Inftruments, there are many ſecrets in 
them, which a common capacity cannot ſo eaſely find out. 

Gen. Howshall we then diſcouer this miſtery, and to haue a ſure tryall therof, that the 
one peece may haue no more adyantage then the other. : 
Capt. To haue atruetryall thereof, firſt the carriages ofthe one and of the other muſt be 
rightly fitted, andlocked with croſſe-beames low enough, to giue both the peece one and 
the ſame elevation, as you may ſee in the figures following. ; 

* Secondly, They muſt be planted upon two plaine and euen plate formes. 

Thirdly if the Culyering cannot be laid vpon the ſame heightas the Canon is, then you 
muſt take away ſo much of the Croſle beame of the Carriage, that the brich of ir, may ſinck, 
and the muzzlclie ypon the ſame elevation as the Canon doth. 
| Generall. What needisitthen to take away ſo much of the Croſſe-beames, and fo to 
weakenthe Carriage, which may eaſelie bee remedyed by digginga hole the ground, ro 
make = brich of the carriage fink into it, till the muzzle of the peece be raiſed high 
enough. _ 

Capt. It may well be done, when there is no ſtrife nor diſpute about it, to which the con- 
trary parties will never agree,becauſe of giuing an advantage. 

Gen. What advantage cantherebe in this, to bauc a peece tolye vpona plat-forme,and 
to haue the brich of the carriage ſunke alittle into the ground. 

Capt. Jamofthat mind, that a peece, which hath the brich of the Cartiage ſtept from 

recoyling, 
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trary part is will never agree, becauſe of giuing an adyantage. 

Gcn. What adyantage can there bein this, to haue a peece to ly vpona plate-forme, and 
to hauc the brich of the carriageſunke alittle into the ground. 

Capt. Jam of that mind, thata peece, which haththe brich of the Carriage ſtept from 
recoyling, will sRoot its bullet witha greater force and violence, then that which lies freer 
25.01 an explanado, or a plat-form, And therefore to giue no advantage toa Culyering, it 
is better to shaue of ſome of the Croflebeames, to cauſe it to ſinke lower, thento ly inſuch 
: ditch by raiſcing the muzzell tothe required height as you may ſee in the figures fols 
owing. | 

Gen. I haue heard diverſe diſputes among good Canoniers touching this point, Who 
thonght that a Culyering, could not carry fo farre asa Canon, becauſe this peecebeing 
long, the bullet muſt goalonger way from out the chamber to the mouth, and that before 
the bullet comes out, the powderin that while may looſe ſome of the ſtrength thereof, 
whereas a Canon being shorter, and the flying of a bullet out of the Canon shotter, the 
powder will [end it going with agreater ſtrength. | 

Capt, Ibelecue well thatthere is ſomereaſon for what youalledge forthe length of a 


Culvcring, and the shortneſſe of a Canon, when they are charged withthat quantity of 


powder as their bullets require : but for your Culyering, in regard of the length of it, you 


 giveit agreater charge, whereas for the charging of your Canon, you giueit in powder but 


haife the weight of his bullet, and to an ordinary Culyering, you giveit {in powder, orthe 
weight ofthe bullet, but beinga Culvering renforced, you may giue it as many pound of 
powder as the weight of your bullet. | 

GenlI will demaund of you Sir one queſtion more,andtherewith conclude this diſcourſ# 
It you were toshootatships upon the Sea, what peeces would you chooſe to be beſt either 
your Canon or your whole Culvering ? | 

Capt. Of this you may be aflured trom one that hath found it by experience, that there is 
no better peeces to do this then your Canon. | 

Gen. Gine me your reaſon ? 

Capt. Your Canon being shorter, may be {aid lower, and better levelled, conſidering 
alſo that their bullets are weightier then the others, andfly more certain, becauſe neither 
the wind, nor the humidity of the water, can haue any ſuch great power to dead or hinder 
their flight, | 

Gen. Howſo? ſeeing yGur Culvcring taketh agreater charge of powder, then your 
Canon, as you even now confeſſed is better, and wilt ding away the bullet witha more 
violent force. | | 

Capt. My reaſon is that the wind and the moiſtnefle of the water haue more power over 
alighter, then of Canon bullet, which is heavier then a Culvering, now if you were toshoot 
at aship ofa like diſtance, you muſt raiſe your Culvering to yourthinking two pikes length 
higher then the ship is, whereas your Canon will require but one pikes length of elevation 
abouc it. Therefore I haue made many atryall of it at the ſiege of Offend, bothofa Canon 
and ofa Culvering. | 

Gen. Well Sir you have ſatiſfied mee, and given mee good reaſons for what you ſay: but 
I pray youtell me whether a peece will carrie furtheſt, which is hot out of the Sea tothe 
landward, or that which is shot from the shoare ſide, along the ſuperfices of the water 

Capr. This were a hard queſtion to reſolue,if one had not made experience of it,Neyer- 
thelefle I will tell you what I haue ſeen, that wee shooting inte the Sea from our batteries in 
Dunkirke atthe Enemies shipping, which rid before the Town, we could ſcarce reach 
them, But haue ſeen with admiration, that the Enemy shooting frem their shipping to us 
ward, their bullets flew from that place, fiue hundred paces further, then ours did, where 
wee ſtood, yea ſome of theminto the yery Towne of Dunkirke. | 

Gen. Surely I was of a contrary opinion, thinking thata peece planted upon the firme 
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ground, the bullet would flie further, and with a more violent force, theri that which is shot 
trom afloating $hip, becauſe the peece inrecoyling shakes theship, and by the shaking 
therof, the bullet may looſe ſome of its ſtrength, but theſe are ſecrets in nature, more admi- 
rable then apprehenſible. 

: Capr. True itis, that there are many hidden and ſecret miſteries in nature, but for this one 
t may alledg ſome naturall cauſes: for a bullet shot from aship to the land-ward, ſecketh its 
| naturall reſting place : but rhat which isshot from the land along the ſurface of the water, 
# the bullet is forced to ſtrive againſt rwo elements, that is firſt againft the airc,which retaineth 
it with all might, and ſecondly againſt the moiſtneſle of the water, which alſo deads the 
bullet, cauſing it to ſtoope, for this hath bin found by experience to be tiue,that a bullet will 
: Shoot further into the Sea at alow water, then it will doc ata high Sca. 

| | Gen. Jfapeece were ſo planted, that one could shoot both into the land,and alfo into the 
Sea, by turning the ſaid peece, the queſtion is, whether the bullet would flye furtheſt over 

the Land, or upon the Sea. | | 

Capt. A Canon will carry its bullet a thouſand paces further over the Land.then it will do 
upon the ſuperficies of the water, and though we haue had no certain tryall of it:yet the ſiege 
of Oſtend hath taught usthis experience, that we may be aſſured of it: For in the channell 
by Newport, when the battle in Flaunders was fought Anno. 1609. we shotat the Encmyes 
Shipping and men of warre, to make them gjue back, that our men might come upalong 
the ſtrand with more ſafety, and lefſe danger to fight, we found that our bullets, which were 
Shot at them from theland, could not reach them to doe them any harme, but the Enemies 
bullets, which were hot from their men of warre, sliot amongſt us, and flew fiue or ſixe 
hundred paces over our heads. 

Gen. That might well be, for perhaps the enemies peeces were cither greater or longer 
then ous, or elſe that they had finer, and ſtronger powder rhen ours had. | 

 & Capt. The Calibresand byores of the one and of the other werealike,for their bullets fit- 
tcd our peeces, butindeedin the goodneſle ofthe powder there might be ſome difference, 
and for our partsto charge them well, we puta Ladle fullot powder more then ordinary 
into ours, but this would nothelp. This queſtion J haue asked many times, both of Gua- | 
nets, and Marriners, who haue given me alwaies this reaſon, that it was forſome ſecret cauſe 
in nature, that ashot being made into the land, should fly further, then that which was made 
from the landinto the water. 

Gen. Thovgh thistroubled mealittleyetT am glad to heare your reaſons, and the expe- 
rience you have had. But J had almoſt forgorten to haue asked you one queſtion more, 4 
which now I call to mind how comes it to paſle, that all the charge of the powder takes 2 
not fire, and is not conſumed in a Canon, aſwell as in a Culvering. | 
Capr. This is not any fault oradyan tage in the peeces, for one would thinke that a Canon 
being shorter, and ofa Larger bore thena Culyering a ſmall part ofthe powder mightbee 
expulſed or driyen out before it beall fired, and that a Culyering being longe and ſtraight, 
might keeptin the powder till it takes all fire, but this is done at a ventuie, and yet not- 
withſtanding it happens oftner in a Canon, by reaſen of thc bigeneſſe of the boore, then in 
a Culvering, for after you haue giuen your peece its due charge of powder to ramme it vp 

| {ome whar cloſeintothe chamber of your peece, you give it two or 3 shoues withthe end. 
| of your Rammer, the powder being well corned; therelics ordinarily ſome looſe cornes and 
| | . gduſtbythe way inthe bottome of the mould, which the wispe or ſtopping hath not driven 
| home, ſothatifa Canonier, doth not take very good heed, there will alwaijes be ſome part 
| of the powder shedin the peece, which will ly before the bullet, and when the reſt of 
| | owder takes fire thoſe looſe cornes flycs out, and cannot take fire, like as you ſecelſo that 
Hae Shreds and peeces of the ſtopping after the shot is made, and ſmoaks without being 
| conſumed by fire. So that your Lo. may be aſſured that any peece of ordnance be it either 
short or long, ifthe charge ofthe powder be well topped andrammed homeand ſome 
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looſe cornes which will fly back gathered well up by the wiſp, there will not be ſo much as 
one Corn, but will all take fire. Thisis ſeen allo in the tryall of Bombards and Morters, 
which though they be short, and large mouthed, fire and conſume, all their powder, with- 
out looſing ſo much as a graine. T 

Gen. Now I vnderſtand well, and confeſſe that hitherto Thaue bin ofthe vulgar opinion 
attributing the cauſe to the chortnefle of the peece and herewith we will conclude. Herz 
follows the figure of a Canon and a Culvering elevated by levellvpen one and the ſame de- 
gree of the quadrantto try which will carry furtheſt at range. 
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CONTAYNING THE DEMONSTRATION OF 
Z Morters, and the vſe of them, 


THE TENTH CHAPTER. 


7 VR great and ſmall Morters, are not onely ſerviceable ina warre offenſiue, by 
Shooting and caſting of great Granadoes, as ofa 100, 150, 170 pound weight, and 
ſmaller of 40 and 5@ pound, butalſo by caſting of Fire-balles, ſtones, old rubvidge, and 
peeces of yron into Cities, Townes, and Fortretles, and may be uſcd alſo defeniiucly, to be 
Shot from Townes, and Forts beſieged, into any Enemies workes, and approaches, cf- 
pecially they are of fingularuſe, when an Enemy hath covertly approachcd,and lodged him- 
ſelfe under ſome Bulwark, Tower,or Turret,and is a beginning ro undermine them, which if 
they do, you may plant one of theſe Morters ata reaſonable diſtance, on the infide of your 
Wall,and shooting your Granado, asit were bolt upright into the aire, by its naturall fall,ir 
may light iuſt intorhe Enemies workes, and there with great violence, breaking among 
them, it w'll make them cry,flye,and forſake the place,you may alſo fire them ont of a place, 
by caſting good ſtore of hand-gr 1nadoes down among them, andſo annoy them, that the 
work will be too hot for them. | 

 Twooftheſe Mortersare repreſented unto you,in the plate and figurs following number. 
Now for the shooting away of your great Granadoes or Firebals, you muſt evcr1emember, 
but to take* or? partof fine powder of the weight of your grandoe or thing which you 
Shoot, bur if you are to shoot away abullet withoutany fire workes 1n1t, or ſorye matſie 
ſtone, or ſuch like ſolid thing, then you muſt take but halte the weight of it in fine powder, 
which having given tire tothe Morter, will edit going merrily. 

' The uſeof themis notto shoot inaright line, as other ordance doe, but in an oblique 
line, as you may {ce by the two figures following, unleſle your morter be mounted to 90 
degrees, mounting them uſually aboue 45 degrees, namely to 6070 80. and fometimes 
more or lefle, as the diſtance, and fall of your Granadoe or shot shall require. 

Having before shown you the making and uſe of the ©uadrant, it remaines now, that 
I come tothe charging and uſe ofa morter, now before you put in your powder, it muſi be 
well fponged and cleared, whether you charge it with looſe powder, or Cartouch, turning 
the mouthalmoſt bolt upright, the powder being put into the chamber, you muſt ſtopir 
with a wade, either of Hay or okam, and after a Tamkin ofſome ſoft wood, and this with 
the powder that was put in firſt, it muſt fill up the whole chamber thereof, that there may be 
no vacuity, betweerithe powder, and the wadd, or betweene the wadd, and the $hot, this 
done the shotshall be pur inat the mouth, with another wadd after it, but you muſt hauc'a 
care that your Morter be not much mounted, leaſt your shot flies out too ſoon, and the 
wad {between the Tampkin, and the shot willnot onely ſaue the shot from the Tampkins 
breaking of it, butalſo is ro avoid vacuities, which may endanger the breaking ofthe peece 
by ſecond expanſions. 

Now then having reſolved of the premiſles, touching .your peece, shot, and powder, as 
aboue ſaid, and upon the diſtance and monture of your mark, as the rules and tables fol- 
lowing shall dirc& you, then for the bendingand diſpoſing ofittothe aſſigned mark, lay 
firſt a ſtraight ruler upon the mouth of your morter, and upon it place a quadrant (as you 
may {ec by the figures, or ſome otker inſtrument croſſe-wile, to ſet the morter vpright for 
Shuning of wide $hooting, and then placeing them fore-1ight to elevate it into the 1cfolved 
degree of monture, toav oidshort or overshooting accordingly.as the tables following will 
teach you, torhaving made one shot, you may thereby, proportion the reſt conſiderins 
whether you areto shoot with or againſt the wind, or wherhcr it blowes towards the right | 
or the lett hand, wherhcr weakely, or ſtrongly, and ſo accordingly to giue oi abate! the ad- 
vantage, or diſadvantage, which mdgmentand diſcretion will induce you thereunto, and the 

helpe of the Rules following. | 


Now 


(as hathbin taught) how far his morter will carry a granado, or any folid thing elſe, whicli 


; paces, if to the fourth E, then 1065 pacets if tothe fifth elevation F, then 1132 
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Now wee will come to the uſe of a morter, and thatin this example following, Sup- 
poſe an Enemy be approached tothe Bafir, or foot of a wall, or a Bulwark, and there isa 
rooting, and begins to makea mine,and having chambred his powder, intends to blow it 
up, and that there is no other meanes left you, to1epulſe, and hinder their egrefle and re- 
grefle into it : but by shooting out of your morters ſome Granadoes firebals, ſtones and 
rubish among them,or atleaſt by caſting many hand-granadoes down uponthem. To do 
this either by force or policy , it bchoyeth a good canonier, or fire-worker , to know firſt 


Shalbe shot out of it, being ſetupon ſuch and ſuch a degree & elevation as the morter figure 
will show you. As for example, takey our aime levell with the mould or mouth of your 
morter, noted A upon the quadrant,and it will carry 200 paces , where you ſee the graha- 
do fals upon the letter A. but your morter being elevated to the mark Bit then will carry 
its buller 487 paces, if to the ſecond C) then 75 5 paces, if to the third D, it will carry 937 


20 the ſixth &,whichis inthe midlt of the quadrant,and lies then uponits higheſt elevation 
it will carry 1170 paces,as you may ſee by the ſeverall fals of the bullers upon every letters 
_—_ fioure howesyoua motter caſting a granado upon a Caſtle,as you mayſceby 
example,” | ": 0; 
Anodiet table of Diego Vfanses for Morter peeces, with their Randoms, made for 
every degree , berweenethelevell, and go degrees, as followeth. 


Degr. Pac. Deg, Deg. Pac. Deg. Deg. Paces Deg, 
o© loo 8& 16 392 73 31 $539 58 
122 8 17 406 72 33 543 57 
143 7 18 41971 34 3549 56. 
364 86 19 43270 34 552 5$ 
285 8 20 445 69 35 3:8 54 - 
204. 84. 21 457 68 36 $62 53 
224 $3 22. 458 7 37 568 52 
243 2 23 479 66 38 573 5L 
262 x 24 49065 39 477 50 
280 © 25 500 64 40 580 49 
10 297: 79 26 51063z 41 532 45 
IT 314. 78 27 $18 62 42 5833 4% 
12: 331 77 28 $524 61 43 584 46 
13: 347 76 29 526 60 q4 $82 
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TREATING OF COMBOSISIONSY MIXTURES *ANTDY 
INGREDIENCES "FOR THE: MAKING "OF YOVR"' 
:Concaue, -or hollow ER AN-4 D O8F,' bothigrearand (mall, to be 
Shot, or caſt our of aMorter;'aaJ alſo of your HAND-GRA- 

NADOES , robe caſtintoa Trench, a Sapp , or the 
worke of an n Enemy. 


Bp Eleventh Chapter. | 


xt, takethree parts of Cantidpowde well poundedgand ſifred;one third part of tz; 
kishpitch,& halfe the weightthereof in brimſtone,ningle theſe wwolightlytog 
and enddeo them a half part of ordivaty ſalt;and dftetivards knead them well 
with oyle of linſzed. This Jone, fill the pipe of a Cain, with ſome rr I cor 
mixture foratryall of it: if it carryes the flame deate'annd foire , and blowes our of 
pipe , withan offenſiue force , without cleaving tothe pipe, into which i it was pur 
without all queſtion it is a figne and roke of rhe goodnelfe and perke Eon cre 
of. DICED 
Now to charge a mk tis your More Boinbard ith thi! mixture, and rd 
dience: firſt you mult take a round itick,, to turnthemabour ware 6 a of the bignes thax | 


ir may goiuſt into the touch-hole of your granado,whith youre Lharge "wy r 
down tothe very bottome of it, and giueitaſtim mp or two with the {ai och » Continu- 
ing ſo; filling and ſtamping ir,uatill you hauc filled up the concaut's ranado wn 


he rouch-liole of it within'three or foure dre ond pur 
your granido, anartificiall match, and fill irupr round abgutthe 
Jngrediences,even up rothe yeryTtop oft; on andf do with 4 


verymidft ofit, Laſtly take xpzece of courſe timer U6irl 
and waxe well melred rogerher , aridlay it —_—_— t 
thatthe upper.end of your march may RF ) 
cloth, nth thzn yout muſt bind ith about, aki eh 
the Morter.- 1,3 03% 702 ets fo ITE 

There redivers oth fecal octtoretibbking 70ur 
ſmall Granadoes, much differing om theorher, but of all Geng | 
cellent vic, andrherefote | it1s nek Eno nein theft 
diſctiption of chem: ogely remertiBbrthis for I'gerierall rufe;that in if cont 
rures, Fob Sas ences,they multalf be well drycd,p cunked, Core ' 
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TREATING OF. A PETTARD, WHICH IS A KIND OF A 
Short peece of Ordnance,deyiſed of late yeares, for the blowing open of Gates, Ports 
and breaking down of draw-bridges:, Their making, uſe ; and manner of 
. charging are here diſcribed. 


Theeleventh Chapter. 


T H E Modell or forme of a pettard, repreſented unto you in the next plate and figure, 
is not mucl1unlike toa Grocers, oran Apothecaries Spice-morter , and ſome are ta- 
pred much like a Coopers payle , little deeper then the Dyamirer of.their monthes bur 
being not aboue 2 in dyamitre at their bottome , or breech of their mouthes calibre, and 
mthickneſſe of mettell 5 of the Dyamitreat their breech, and leflening by degrees in thick 
nes towards their mouthes , Their magnitudes are ſome to hold but one pound of z ow- 
cer, or leſſe, and others to hold 5o pound or more, and they viually allow foure pound 
of braſſe, or five pound of yron, tocaſta pettard for one pound of. powder , and two 
tundred5o Rand pa; braſle, or 3. hundred pound for a pettard that shall hold fifty pound 
of powder, uſing thoſe proportions diminished for lefler,, and augmented for greater, as 
Mr Norton in his praQize of Artillery deſcriþeth. 


The demonſiration thereof out of Diego Vffano. 


"*Beirg miaffic and heavie ( whereof the figure Ais the mouth, Bthebreechneere the 
touch-hole ) it muſt be carried upon a thick-board or planck , marked EF, and then layd 
upon 3 Karr. noted C.D,whichſerues not only forthe uſe oft, but alfo to raiſeit, when you 
are to hangand faſtey it upona Port. This planchier inthe midſt, hatharound hole in ic 
maked H,Through which the noſe, or mouth of your pettardis enchcſed. Aboue itthere 
Arerwo yrontings tq hang it onto two Crochets marked G ſcrewed faſt into the port. 
marked: A.witha match to giue fire unto it..A Aare the Bungs, ortampkins wherewith 
the mouth of the Pertard is bungedup or ſtopped. nagar 2:34; 
© * The outſide on which the planchier igenchaſed being three inches thickeis even and 
plaine, armed with ſtrong plates of yron to defendir from —_ : itisalſo to beunder- 
propped withthe forkedreſt, and ſtayedin the greundat the hirder end to keepe it from 
recoyiing, -|_--, ..... | | | en burers 
Wes you charge your pettard, you puta round ſtick into the yery midſt ofthe month 
of it downto the bottome, about the length of halfe a cube and .ſome two fingers in cir-. 
un :e,& put no more into itatatime, then the 245) om: ofa poundot fine corne 
ut 


; Enos ſo fill itlitle and litle, ſtamping it wellin,round the ſaid ſtick, with yron. 


> 


ifts 67 wodden ftampers within the concaye of the Fettard,vnnill itbe filled within one: 

ripers breadth of the top and haue its due charge, then tume your ſtick inthe midſt about 
 drawir our gently andfill up the hole out of which you-draw the fticke with fine pow- 
:dertharwhen you are to giue fire at the touch: hole, the whole charge within may be fired. 
1nthe twinckling ofaneye, And having thus given it the full charge, then ſtopthe mouth 
£ it cloſſe with the bung or tampkin noted A, which muſt be of the thickneſle of your 

tle finger, and laſtly couer the mouth thereof with a thick waxed cloath,and power 


melted waxe ypon it ſome two fingers thickaboue the tampkin,&: thus much for the charg 


ing of a pettard, 


Now 


UM 


' myſo muchtimethatthey kno 
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Now we cometothe faſtning and hanging it ona gatezto do this well,you muſt firſt ſcrue 
in faſt into the Gate the Crochets marked G. and make choice as neere as you can of the 
weakeſt place ofthe Gate or Port, where it may caſilieſt be broken open, upon this hang 
your Plaxchier and put the mouth of your Pettard _— the hole ofthe Planchier aboue 
mentioned, then faften it firmly to the Port. There is alſo athird ring ora crochet, andthe 
care of your Pettard through which you puta roap to bind your pettard faſt to the Port. 


And being thus faſtened, and hung vpona port, nothing remaines then, but to give fire - 


toit, but your Perrardier muſt haue aſingular care, that he orders his match- ſo, within the 
Touch-hole,? thatis giues not firetoo ſoon, but that he and the men which help him may 
haue leafureand time to come of with ſafety, before the pettard burſt open the gate, leaſt 
any be miſcheived with the violence of the breaking of thus diabolicall Engine, which hauing 
taken its operation,and the gate flying open, your men muſt preſently enter, but one caviar I 
muſt giue you by the way, that while they are afaſining and hanging on your pettard,to the 
oate, you muſt haue a ſpeciall care, to look to the Percullics,thatit be well vaderproppedto 
keepitfrom falling, for I my ſelfe was once vpona peece of ferviceat Ven/o,thatyeere as the 
Marquis Spino/a took in Rhyn-berg,and was open one gate ofthe Town, the perar- 
dier hanging his pettard vpona ſecond gate, a woman throwingagreat ſtone down from 
the top ofthe wall fel d the pettardier while he wasadoing his buſineſle, which gaue the ene- 
cked down their percullis, and ſo catched fome 30 of Moun- 
ſeur Cha/tilens Company between thelaſt gate and the percullies,who firſt should have en- 
tredthe Town, and being maſſacred and taken pirſoners, the ſurpriſing of that Town by this 
accident failed. The figures following doth demonſtrate all things vnto you that it may be 


the betterynderſtood. | | | 
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A QUESTION PROPOUNDED TO THE BATAVIAN 
InGinizRs, by Maſter John Baptiſta Mathematicjan of Antwak e, for 
the Battering of a HORNE-WORKE. 


ACCORDING TO THE PROVERB. 
Let «kill appeare by good demonſtration. 


And Diſſolved and Reſolved by that famous Mathematitian, Maſter Jonn 
STaupion of the HAGH in HOLLAND. | 


The report (Tngenious Batavians) of /ome of your unskilfullne hath ſpread it ſelfe farre 
abroad, and flown 1 know not intowhat country, and yet no ſpeciall thing is come to the view of 
the world, whether out of your own ſelfe conceit, or from ſome blait of Superbitie : It 6 ſothat1 
7:y ſelfe have thought good to propoſe 50 queſtion unry your ingenuity, as a Touchſtone, that it 
may be d'{ſolved, according tothe true Touchſtone of that noble Science of the «Mathematichs 


by which it may be known. 


THE PROPOSITION 1S THIS: 


Vppoſe a Generall having approached to acertain Hornwork which is here decyfered 
«Jy the Letter HR. and hath come with his line or fapp near unto the moat of this Horne= 
wo;k, andthere defires to caſt up aroyall battery in the place noted A. for to flanck upqr 
E. D. ard D.C. inſuchſort, that the force of the.Canon-may beat aſwell uponthe Faceas 
uponthe F lanck;to wit, Proportio Eguali, by an equallproportion. Together thatthe two 
wings C. D. and G, I, and thediftance G. D. which are allalike to each other, may be 
flancked with the lines.-andblowes, yerſo, as the diſtance of the battery A. to the point Ce 
be no more then ſixty Rodd or.{x.hunered foot, and the brexdth of the Hom-work to be 
as M. N. or O. P. and being meaſured, is found toibe 34-.Roedd, 7..f6ot, and 4. Inchess 
The queſtion is buw this muſt þe wrought, : | 

Moreover of the ſame Horm-work the face is as much asthe two greateſt valuation of 12 
a. there 4. 1, 444aaacaa, $75.04444. 3470..4444, 20640. 44. 104040. 4.arealiketo 5.44 
4aaaa, 1147.44aadg. 2818 2..444. 118800. andthe diſtance 4. C. no ſunherthen.goo0., 


foot. 0.<.4. andthe reſt of the conditions as aboveſaid. The queſtion js:to find out the 


breadth of the Horne-wark, and alſo the other partsas isabovelaid. = 
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THE MATHEMATICALL DESSOLUTION VPON THIS 
Antwerpian Queſtion : Dedicated to all the Lovers of that noble Science, by 
Maſter John Stampion de Jonge, Marhematician. 
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Sirs. The wing of fame hath of late fluttered out that now our ingenuity is brought to the 
tryallof the Touchſtone, by prop:ſfag of a certain Dueſtion uuder the name of Senior John Bap= 
tiſt: of Antwerp, wheſe pate is ſwoln with ſel;e conce:tedneſſe and pride, which be ng not worth 
the anſwering, Iwill come to the ſolution of it, ra her to give ſatisf Of 011 to 9uy Batavians Fthen 
zo fulfill the defire of the Propounder * And this may ſerve as an introduction unto it,to the end, 
that the honour which he doth aſſume unto himſelf, may notw/ 0; be appropr:ated to him, 


| THE DESSOLVTION. 


ET this figure above of a Horn-work (as hee faith) be decyfered by H. whoſe 
Wah MEN. is known to be 34. Rodds, 7. foot, and 7. inches, and the required 
battered noted A. whoſe place is likewiſe found out by the known c-nditions. The firſt 
co dition is, that the violcnce of the Canon planted upon the battery A. beates with as 
much force upanthe flanck E: D. as it doth upon the Face C. D. whence it is manifeſt, that 
the Angle of the e/paule or shoulder ED C. being devided into two equall parts with the 
rightline T. V. D. A. thatthen this battery ot nece(Fty muſt cometo be in the right 
line T. D Ae. Secondly, that the face D. C. and I. G. andthediſtanceD. G. may 
with the like Canon shot be flancked and beaten upon by the battery A. that is, whcn as 
the Angles I. A. G. G. AD. D. A. C. arealike oneto the other, whence will 
follow, thatrhrough the five points, C. D. G. I and A. acircular circumference will 
paſſe. Now forthat w+ iclrconcernes the third known part, namely, as that the batterie 
A. muſt be no further from C. then fixty rodd, or ſix hundred foot, A. being the 
greateſt diſtancein the circumference as is 1n the thi:d booke and fiftecnti: propotition 


' whichis taken from of the middle-line of Euclids propoſitions,we havetound out accor- 
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ding to this preparation, the middle line as C, T. to be ſixty rodds, the right line C. 7.to 
be nine 34. rodds, 7. foor, and 7. inches, or 34. ,ZZ andthe lines 7. G+ G, D. and D.C, to 
be anſwerable one to another. Let G. now be the Center, Then ſubſtra& I, G. and Q. UV, 
cutting through C.I. in A,and F. then will L.A. or I. C. be alike to one of the lines,I.G. 8c. 
becauſe now Q. I. ſtands aliketol. G. as I. G. isalike to G. A, and bythe fourth propoſi- 
tion of the fixt book, as Q. A. is alike to A. F. ſo alſo Q. G. is to G. D. oras 1. G. isroG. 
A.the cube upon I. G. with the corps which is made upon the quadrate I. Q. as ſuperfi- 
cies, and the depth I C, are together alike to the corps upon the Quadrarte I. Q. as tuper= 
ficies,and the depth to be three times the lengrh of I, G. whence will follow, atwell by the 
corporall cutting of a dye, as we bave shown in our New Algebra which $hall shortly 
God willing come out 1n English,as by Setione Com, by which LG. is found to make 28. 
3 — / 263-3 ſodoth E. F. or D. C. likewiſe,and laſtly the Angle E. D. C. being devided 
into two equall parts by the precedent T. D. then you haye the cutting of A, inthe circum. 
ference our of Q. where your battery is to be caſt up. ; 2 

Now whereas Mr Stampion hath not expreſſed the finding out of the face G. I; by regs 
ſon of the little ſpace contained therein, the more becauſe he hath fully shown the Diflolu- 
tion thereof in his new Algebra, we will here demonſtrate the whole working thereof,how 
the face G. ], by his new Algebra annexed hereunto is co be found out. | 


The operation. 


Setting down for G.T. x. ſo comes xxx Þ 31293 alike to 2700. x. or xxx—2700. x like 
to — 31293, which is an equality in the third caſe of the Algebra of Mr, [bn Stampion, 
which being changed by the ſecond caſe comes to b: xxx—2700 xe as 3 129.is alike;out of 
this vacant numher 31293. is extrafted a Cubice-root, 2700. times, the fide as Mr. Stams 


jon reacherh in his new Algebra, pag. 212. and 113.comes the yaluation of x 57» whereof 
the whole working Shall here be ſet downas followeth. - TE In 


The finding ont of the firſt Letter. 
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The finding out of the ſecondletter. 


$rmnmnmnn— 25 


15 m7 #793 (7 
2700 F-1-10 
4800. The deyider. 
7. The ſecond letter. 
135. 33500» 
60. 7350 


a $1293 the laſt Subſtra&ion. 


This 57. is now the valuation'of x as xxx 27co. x isJike to 31293. for the ſame yalne 
the figne—ſer down commeth 57, for the leaſt yaJuation of the equality then in xxx—2700 
x is alike to 31293. Now to find out by this 57. the length ofthe tace,G. I, as followerh in 
tbc Rule fol. x38. of his new Algebra, that js, taking the half of 57. which is a8. 4 and 
multiply rae ſame quadrate, and the produc will be $12 4. whoſe cripple. is 2436 4. and 
bein ſhbftra&ed-out of 2700. the number x. remaines 25; 3 whoſe ſquare root is 7”. 263. 
a4 Heirig #ecuted fromthe baifof 57. as being 28 3 there remaines 281 —//263, for the 
lehpth'of 'the face G. I. and E. F. and D. C. doth as much allo. 

Odferve'the-w3aner of the Operation, 
2700s 
2336, 
L.. 
263, 
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CA Dialogue, | 


CHAPTEYE IE 


whether would you chooſe a Bulwarke or a Curtaine to be battered 
with your Ordnance ? ; 

Captaine A. Towne may be aflaulted in divers places, ſometimes you aſſault one ſide, 
when as you make your Batterie on an ether, Sometimes you chooſe a Bulwarke, other- 
whiles a Curtaine to be battered, with this intention, to take inthe Towne, afſoone as po= 
flible may bee. As for mee, if I were to take in agreat Towne which is populous, J had 
rather chooſe to batter a Curtaine, then a Bulwarke, which hath ahigh catt, or mount upon 
it: eſpecially, ſecing thatin great Townes the Bulwarkes lying one far from an other, they 
doe show the skirt of the Curtaine very open. ' | 

Gen, Why would you rather chooſe a Curtain then a Bulwark ? 

Capt. Becauſe your Bulwarks are alwaies ſtronger and better fortified then your Curtain, 
and being as it is the principall ſtrength of a place, andbetter furnished with platformes, 
flancks, &c. will require more time, labour, and charge to batter then your Curtaine. 

Gen. But what Generall is ſo ill experienced, as to labour to batter a Curtaine,having two 
ſtrong Bulwarkes on both fides of him, to flanker him when hee is to put over his Gallerie, 
and to giuc an aſſault upon the Curtaine : peradventure for his labour and paines, hee may 
bee well beaten. 

Capt.Soft (Good Sir,)Suppoſe that aftera great deale of labour and paines you haue bate 
tereda Bulwarke, and falling up to the breachto aſſault it, you finde it cut off, and an Enemy 
lodged init, muſt younot then beginne to ſap forward againe, to make a new batterie, 
wheteas on a Curtaine thereis not that meanes of cutting it off, as upon'a large Bulwarke. 

Gen. Haue you ever ſcene the experience of it ? | 

(capt. Yes Sir, the Prince of Orange tooke in the Boſchby a Bulwark, and alſo Breda, bur 
Maſtricht was taken in by making a breach, and ſpringing of a mine, upon the Curtain ber- 
ween Jonger Port and abulwark, howſoever the Town of Corres upon the frontiers of 
France, was hirlt barrered by the 4rch-duke of Auffriauponthe point of a Bulwark, neer unto 
the very ioynt of the Curtain,wherea high, anda ſtrong turret ſtood, which did annoy us 
much,ſo that we couldnot advance torward,but were conſtrayned to leaue off our approach 
on that fide, andbegan to makeanew Batterie fora breach in a Curtain on the Field-ſide, 
where there lay a ſtrong Bulwarkto defend it, which did our men a great deal of harm, buc 
wohſocver with great difficulty and much adoe, we took inthe Town that way,by lodging 
our ſeluesinthe Curtain : Likewiſethe city of Cambray was battered, and taken in upona 
Curtain, for all there were two ſtrong Bulwarks that Aanked it, which if we had run our line 
upon a Bulwark, we should not haue torcedit ſo ſoon, yeaſuch an occaſion might preſent ir 
ſelf,thata Generall may be forced to batter both the one and the other, or to find out ſome 
ſecret way by undermininga wall, and blowing it up with powder. i 

Gen, This is for your great Townes, but what ſay you to a Caſtle,a Cattadel,or ſome nar- 
row Fortrefſe, how will you goe to worke to take in thoſe withthe beſt advantage. , 

Capt, As for your Forts, and Caſtles, it is much better to batter them upon a mount or a 
Bulwark,then upon a Curtain : my reaſon is this, that in theſe your Bulwarks lying cloſe one 
by an other, will ank one an other with the greater force, and hide the Curtain much better 
todefend it, ſo that one cannot ſo eafily force it, if the faid defences be not taken away. 

Gen. Goto then ; a Town then being to be battered, eicher upon a Curtain ora Bulwark 
how many peeces of Ordnance would you haue to doit, and how, and in what manner 
would you place, and plant your Ordnance upon your batteries to make a good breach ? 

Capt To effect this, I would haue 18. peeces of canon and halfe canon, (forle/?r peeces 


for batterie are novv grovone out of uſe ), | 
Gen, Whether would you chooſe more whole canon or halfe canon ? . 
Capt.Tobattera place well either uponan ſtony ora cartby wall, you may aſſure your ſelf, 


Aving brought your Approches neere unto a Towne or a Fortteſſe, 
_m— 
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the more whole canon you have, the greater and the moreſuffici ent your breach will be:for 
your great battering pceces doe ſpoile, and beate downe any thing, which doth meete with 
their great force and violence: how/oever of late yeares ,experiencs hath taught at diwers ſeiges 
that your halfe Canon wohich a re more port able, having good ſtore of them,wvill doe the buſineſſt 
aſvvell as your vvhole canon. | | 

Gen. Butar what diſtance would you make your batteries, for thcſe 18. peece. of Canons 
and how :jeere unto the place, which you intend to batter. 

. Capt. I would counſell a Generall to approach as neereunto that place as poſſible may 
bee,and make his batteries ſome two orthree hundred paces one from an other, and that if 
it were poſſible to advance covertly the Approch and ſap, even up to the Counter-icharfe, 
and very brinke cfthe moate, to prepare a way for his Gallerie : not onely to batter that 
place beingat hand with the greater force, but alſo to keepe in, and hinder an Enemie from 
Sallying out uponthe beſcigers. to diſcover and diſmount their Ordnance in Caſemares, or if 
they have ſunke any in their walles or Falſe-bray, and ſo to terrifie them, that they dare not 
ſtirre out. 

Gea.T amalſo of your opinion, and hold it for good, yet] feare this will notbe ſo ſoon 
done, and is ſooner ſpoken, then executed,and that before you can bring your approach and 


ſapp ſo far it wil! coſt you warme blood, and a great many mens liues, if you haue aſtour” 


Enemie within to deale withall, and one that is very Vigilant, and careſull to ſtand upon his 
Guard, and his defence. 

Capt. T'is true, this cannot bee done without danger, and the lofle of men, but hee that 
is fearefull muſt ſtay athome, and not come into the warres where there is neither place nor 
time, which doth tree or exempt him from danger : yet the danger isnot alwaies fo great, 
eſpecially in ſuch places, where you haue Earth enough to worke with, to caſt up your ſapps, 
and to heighthen and deepen your Approaches, which will chow you the more higher you 
finde the ground in Approching to the edge of the moate, the deeper trenches you may 
make and cover your lelte by caſting up of blinds continually, to keepe you from the ficht 
of the beſieged, andit is better when you haue brought your approachas it were under 
them, then.it you were 200. or 3oo. paces diſtant from them. 

Gene. I pray you Good Sir, how would you plant, and devide theſe 18. pecces of 
Canon? 

Capt. Twould make agreat batterie with 8. of them to beate upon a right line, cither 
upona Curtaine or the puint of a Bulwarke (which the Generall shall finde fitteſt) Two 
barreries with cach 3. Canon to play flope-wile fromthe grear batterie asthe ninth plate 
and 28. and 29. figures showes, and two batteries, with two halfe Canon a peece to play as 
it were crofl-wiſe upon the breach, and thus you ſee your 18. peeces planted upon 5. bate- 
ries, as you way obſerue inthe ninth plate and the two figures ofa Curtaine and of a Bul- 
warke following. C 

Gen. Good Sir tell mee I pray you how many shot will theſe 18. peeces of Canon make 
in 10. howers, and how much powder will they require. | 

Capt. in to.howres they may make ſome 1 500.shott,and will requirea matter of 25009. 
pound weight of powder, thatis 150. barrels full, each barrell contayning 160, pound 
weiglhtin it. 

Gen. You make your account then that every peecein the ſpace of 10, howers is to hoot 
$0. $hor, that is 8. shot an hower forevery peece. 

Capt. You may make 10 bot inan howre if you pleaſe, if your peecesbe renforced, but 
as for your ordinary pceces, they haue not-mettailline ſubſtance enough to beare it : conſi- 
dering alſo that after you haue made 4.5. shot out of a pecce, it will be ſo heated, that it muſt 
haue a cooling time, which muſt bee at leaſt an hower, for otherwiſe your peece being 
growne over hot, it may cauſe danger. | ta 

Gen. Me thinkes that 80, shot tora peece in ſo long a time were too little, having often 
heard,that jinth it while, a peece may weltbe shot of 130. times, can you giue me your 

rcfolution upon this? * 4 
Capt. T willtell you Sir what hapned oncein the Iland of Bomble Anno 1599. we planted a 
peeceby a mill, by which we did annoy the Enemy very much, ſo that they were forced to 


make 
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make a battery, and planted a whole Canon and a demy-canon upon it, ſeeking to diſmount 
ours. Now shooting with this peece from foure of the clock inthe morning, till eleven to« 
ward noone, this peece had 2 cooling time the ſpace of two kowers, and —_ one of the 
clock, wee began to play with it againe, and continued shooting withit till 4. aclock in the 
afternoon: but this peece being not able to endure the force and heating of fo many shot,we 
were conſtrain'd to leaue off with it and yet ceaſed notshooting with our other peeces from 
an other batterieby command from Dox Lewes de Valaſco Generall of our Ordnance, and 
Shooting croſwiſe with ſome other of our peeces, wee put the Enemies two pecces to 
filence in the ſpace ofan hower, a Souldier of ours ſtanding by, was curious to keepe ataily 
ofthe number of all the shot we made from the morning rill foure a clock in the afternoone, 
and showed mee 80. notches, which deducting the two howers cooling, our peece planted - 
at the mill made 8 shot in an hower, which was as much as could be required of it. 

Senior Diego Vflano giue your Tranſlatour leaue to interrupt you a little,and ſo toconclude 
this diſcourſe. Jfpou remember at the ſeige of Oſtend which you mention often in yoar Chapters 
and dialogues you were without, and Iwas within the Towne, that on the ſeventh of Fanuary 
Anno 1602. Stilo Novo, « After Sir Francis Vere of famous memory (who defended and kept 
the Towne againſt you) had deludedyou with a Parley, onely to gaine time, and to make up our 
Canon and Sea-beaten workes, along the skirt of the old Towne, his highneſſe the c Archduke re- 

S»lved to affault us, and that morning began to batter Sand-hill aud Schotenburgh,zo make 4 
breach for you again that night, with intent to Aſſault us (as you did) and to haue entred the 
Towne, and haue put us all tothe ſword, the Relation whereof you shall heare in the end of this 
booke, Now you had placed and planted your 20, peeces of (;anonto baiter them inthis manner, 
8. from your batterie at the foote of the downes, 8. from a batterie onthe right hand of the 
downes, 6. more which you had made upon the ſand, and as it were raiſed out of theſea : the firſt 
shot upon the breach in a right line, and the other 2. ſlopewiſe, as your two figures following dve 
demonſtrate. Theſe 20. peeces of (\anon towards noone had a cooling time, for a matter of ſome 
2. howers, juſt as you haue ſaid, and afterward you began to batter the breach and old Towne 
againe, till it was almo#t twilight, and then they cooled againe, illl youwere readie to gine us an 
aſſault, and before you fell on as Fdoe well remember, you'shot of one of your Canons with 24 
hollow b uilet which flew over the T owne and madt a great humming noiſe as a warning peece to 
the Count of Bucquoy, who /ay onthe Eaſt fide, that you were then ready to fall on, and that he 
should doe the like, this was your SigMl: Now Generall Vere knowing well your intent, gaue 
order to the Gentleman of our Ordnance who had the guard upon Sandhill,ebat hee should keepe 4 
true taily , and an account of all the shot you made that day with your 20. peeces of ' Canon upon 
the breach and the old Towne which being caſt up, there were found to be made that day from 
morning till nizht2200. shot, which was found to be an 110. chotfor every peece, and 11 shos 
an houre for every peece, which is more then 8. but Fverely beleene your peeces were renforced, 
This by the way, and ſo I returne againe to your owne dialogue. 

Gen. (Good Sir) I pray you show mee how you would batterthe point ofa Bulwarke 
(as the figure 28. following demonſtrates, ) and giue mee ſome reaſons aſwell defenſiue as 
offenſiue. | 

Capt. Tam willing to giue your Lordship content, and ſay, If T were to batter the point of 
a Bulwarke or a Baſtion, I would haue the ſame number ot battering Canon, and plantedin 
the ſame forme and manner as they were forthe Curtaine and to shoot sloope and cro- 
{wiſe allo, andif your approaches were advanced fo farre they should be plonted uponthe 
very brinke of the moate and uponthe Counterſcharfe, I would plant 4.0t them ſo,that they 
Should diſnount the Enemies Canon in their Caſemates, or any if they had ſunk them in 
their Fa//ebray whichshould waite vpon that occaſion. - 

Gen. Tam of your mind and preferre ſuch a battery beforeall others who are ofthe opi- 
njon that they had rather chooſe a Curtaine thena Bulwarke to be battered. | 

Capt. You haue heard my reaſons for that, and ſee the figures following traced out to 
you. Butas for your Bulwark the beſizged may cut it off (as you may markin the figurs of 
retrenchments and Cuttings off in the ſecond part of this booke) for indeedit will be a hard 


matter to forcean Enemy out of a Bulwark, who isreſolved to looſeit by peecem _ and 
L 2 | degrees 
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degrees and there is not ſo much danger in aſſaulting of a Curtaine, which being once well 
battered and beaten down with your Ordnance, you have an cafier way and entrance to fall | 
on with your troupes of men, to enter the Towne or Fortreſle,but for the defence which is 
made from your flanking Bulwarks, or your Caſemates, you muſt make batteries upon the 
brinke of the moate againſt them, (as is ſaid) to diſmount the Enemies peeces,and to flanker 
with your Ordnance the parapers of the Bulwarkes to beate them about their cares, that the 
bulwarks may lie the more open to you, and I think this way istheleaſt danger. 
Gen. Butthebefieged their cuttings off, may they not be made aſwell upona Curtaine as 
upon a Bulwark 2 
Cap. No, forthe Rampier being thinner, you have neither ſo much ground, nor the like 
accommodation in a Curtainas ina Bulwark,and indeed, a Governour of a town or ofa for- 
trefle if he were putto his choiſe, had rather to be aflaulted on a Bulwark(then on a Curtain) 
by caring it offinto the form of a halfe moone, that he might make a new reſiſtance,andde- 
fendit with alefſz number of men: Beſides,in a Bulwark the beſteged have this advantage 0- | 
verthe Afſailants,whichis very dangerous for them,thatrhey may make a mine within the 
bowels of their Bulwark, when an enemy shall atterpt to aſſault it,and rhinking to enter the 
breach,andrake the town,they may be blown up into the aire by a countermine, thelike alſo 
may happenro the beſieged, the Affaillants ſpringing their mine alſoin a Bulwark, when they 
think they ſtand upon theiÞeſt defence. 
Ges. May notthelikebedonealfoin a Curtain ? 
Cap. No,[twill not take the like cffe& asina Bulwark,fora breach being once madeina 
'Curtaine, for as an enemy may aflaulrir at large,ſo they may bring a greater number of men 
to fight to help to defend it, whereas ina bulwark they are pend up and ſtraighted ina narrow 
place,which nay be cut oft, and will require a fewer number of men to defend it, whereas 
thoſe which are to force it, muſt be conftraynedto bring up a great many men to aſſault, who 
inaninſtantmay bc indanger of blowingup. ; | 
Gea. Your reaſons (good Caprain)are not to be ſighted, but as for me, I hold it ſafer to 
batter andaſſzulethe breach of a bulwark then of acurtaine; For though the beſieged may 
cutit of, anddefendit withafewer number of men,yetthe Aſſaulters have this advantage 0- 
ver the beficged defendants, that they have more place and elbow room, and may find aleſſe 
refiftancethenina Cunain,ſeeing that one may make as great a breach ina Bulwarke, as in a 
Curtain, becauſe your Ordnance may beat it flat and [evell with the ground, and choofing 
rather a Bulwark:I will herewith conclude this diſcourſe, and now sbew you the figures both 
of the one andof the other in this plate following. | | 
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26 How a Canonier is to make a good hot. 
4% HOW A CANONIER OVGHT TO GOVERNE 
|  himlſelfe in makeingofa good shott. 
CHAP. X. ; Y 
” A N occafion may happen ſometimes, that a peece muſt be curioufly, and iuftly Levelled,e- 
A ſpecially,when oneis to diſmountan enemies peece,which lies in ſome ſecret port hole or 
Coſemate, which may hinder and annoy the Beſiegers ofa towne,or Fortrefle.Jtbehooves then 
agoodGunner, to know well the conditionand quality of his peece, having had the triall ofit 
many times. Foritis impoſſible, that a canonier can, let him be never ſo expert, know what his 
; peece will do before he hath pratizeand experience of it. He muſt not shoote at all adven- 
tures, neither muſt he in charging of it, ramme and ſtopp the powder too hard, but that it may 
take fire in the twinkling of an eye, and that his peece may not recoyle to much, for it is moſt 
certaine, theleſſe the powderis rammedin, the lefſe will be the recoyling of the peece, and the 
eaſier is the shott. The like conſideration muſt he alſo obſerue in his bullet, that ithe not driven 
in too hard, but that it lies gently in the mould, and haye ſuch vent as is requiſite. Finally, hee 
muſt lay his peece by the .2»adramtaboue taught, and Levell as they ordinarily uſe to do,taking 
his aime iuſt in the midſt of the frizes, having marked wel with a ſmall file the point or button of. 
the ſight,and this may be done very eafily,it he hath a care to prevent all the accidents reckoned 
up inthe 9 Chapter eſpecially, thoſe which makes a peece shoot aſide, conſidering that a good 
shot makes a Canonier to be beloved and reſpected. 
The fitteſt peecces for this effeR are your ordinary cannons, demy and quarter canon, your 
. culverings, demy and quarter. | 
Sucha good $hot the Generall ought to take notice of, and to recompence ſucha Canonier 
liberallie, not onely to encourage him that made it, but alſo the other canoniers to do the like. 
Lewes (CCollade in his manuell praftize writeth, thatat the Seige of Sienna there was a peece plan« 
ted upon the Lead,or walking place of the great church which overlooked the Beſiegers appro- 
ches and did them much harme,and though many shot were made at it, yet they could not 
diſmount it,till at laft there was a Germaine canonier found, which at the very firſt shor, did not 
onely diſmount it, but alſo shot the canon; er, and ſome that ſtoodby hum, making their Leggs 
and armes fly vp into the aire. Which the «HH arquege? of Hartinia, Generall of that Army 
ſeeing, it pleaſed him ſo much, that he tooke a chaine of gold from off his neck, and gave it to 
this Canonier, which had madeſo brave a shor, which did not onely encourage this canonier, 
but alſo ſtirred ip others thereby to gaine the like recompence and reputation,when as occaſion 
might preſent it ſelfe, | | FAY, 
The like ws done alſo (though not of that account ) at the flege of Offend, There was a boat, 
which would come through the chanell into the Townezand running in,the rudder was shot off 
by one of our canon bullets, wherear the sbippers were much aftrighred,and withall let their an- 
ker fall, and were glad to ſave themſclves by ſwimming into the towne, leaving fo their boate 
ridingatan Ankor between the dike and the Towne, which eHLarques Spinola perceivings 
_—_— among his Captaines if there were ever a ſouldier ſo venturous as to ſwim to the boat 
and cut the cable of it,for which he should not onely be advanced bur alſo he should be liberally 
rewarded. 'd ow this there were many brave ſouldiers offred to do it : but when it came to the 
push,and had ſtriptthemſelues to go into the water,the enemy within powred ſo volley of shot 
upon them;thar they began to flinch and grow faint-harted,the Merquis being leathto venter 
his men, and to employ fo great a courage for ſo ſmall a matter, called themback againe. But at 
laft there camean excellent canonier confidering aſwell the ſervice that he might do to his Mats, 
as the pleaſure which the Marqueſie might take in it : offred himſelfe, and intreated me bei 
then General ofthe Ordnance, thatI would be pleaſed to give him leave, that he might make 
ſome hot atit,with promiſe,that within two or three hot he would shoot the cable afunder, 
and make the boat come floating tous to the downes ſide. | 
Upon this I gave him leave, though feared, both powder, and bullets would be miſpent 5 
wirh the firſtshothe miſſed, bur with the ſecond he ſtrake the cable in peeces : ſo that the boat 
indeedcame floating tous. This brave shot pleaſedthe Marqueſle exceedingly, and commend 


; ing this canonter greatly,paye him a good peecc of gold,or two & beſides promifed to adyance 
» | CES oamgngbec 
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Fis true Senior Diego VUſfano, your tranſlator being then page unto Generall Francis Vere,who 


then commanded within this Towne, was then a ſpeRatour of it, and Sir Francis Vere - and divers 
Officers which looked cn,commended alſo your Eanonier | ighly,for making ſs brave a shor,but Iwill 
put you in mind of two or three other, more famons thenthat.Jfyon1emember,there lay a whole Ca- 
non of ours upon the Weft Bulwarke which carried a bullet of 48.0r 43 pound weight, and as it was 
a brave peece,ſo had it anexcellent Canonier,one Francis Nelſon an Englishman, who, ſerved Dueen 
Elizabeth, of ever bleed Memory,inthe Brill, he shooting ſo ſure with it that he diſmounted 2.or z. 
of your peeces which were planted vpon your high (att uponthe Downes, for a revenge youdid make a 
battery of '2.or 3.Canonio diſmount our peece,and one of your (/anoniers made ſo good a shot that he 


 $hot his bullet juſt intothe very boreor month of our Canon,onrs being charged, your bullet and ours - 


ſtriking together in our Canon. from that violent blow flew ſparkes which gave fire to ſomeleofe cornes 
of powder whi ch were not well 4riven home.,and ſo ourpeece giving fire to it ſeife, ſent you backe your 
owne bullet, and ours to accompanyit, without breaking or doing any harme to our peece, and this js 
mot true, for there are ſome Officers yet living that ſaw it. 

The ſecond was this, you had a halft C*anon that indevoured to diſmount one of ours, which alſo 
ſought to diſmonnt yours both ('anoniers having levelled their peeces as right as peſibly they could, 
and giving fire at an inſtant together. your bullet and ours meeting one another in the aire, with the 
iolence of that encounter, both bullets breaking,the peeces of them flew up as high into the Aire as 
Pauls feeple,/fVandermyle the Controuler of the States Ordnance were alive,he could tell you that 
this ſtrange chot & true,aſmell a 1, - 

And now you are adiſcourfing, J will truly relate two orthree more unto you which came 
from your Catt, Some of cur Run-awaies could tell and show youalmoft in what houſe Gene- 
rall Vere lay in Oftend,and you had ashrewd ſpightat him, forſome dayes you bave shot eight or 
nine Canon shot through the upper part of his | crwong and one night amongſt thereft, having 
bin the round, for he was very vigilantand careful to look to your proceedin $,and byall means 
poſſible to hinder your approaches,comming home after Sunrifing, when he knew there was 
no danger,he went to take his reſt for 3. or 4.houres,and = downe and ſlept upon his bed.inan 
upper chamber,awaking he calledfor a clean shirt,and while his footman was ayrirg of itbefore 
a Charcodle fire in the Chimney,while one that was then his Page was a pulling a filke quilted 
wal-coate over his cares, and calling for theshirt to put it over his head, bis foorman commin 
with it, juſt came a Canon bullet of nine and forty pound weight, through a wineſcot bedſtead 
juſt by Sir Francs Vere and his Page,the Lacquey comming with the shirt, shot both his bowels 


andthe shirt to pash, which bloud light and ſprang on him and his page : Was not this a narrow * 


eſcape ? - F | 
| Afccr this Sir Franeis Vere wouldlye no more in this upper chamber, but removed his owne 
lodging to another lower Roome, howſoeverfrom your high Catt or Mount you could finde 
vs out againe. Fora while after, Sir Francis Vere going every night the Round, and viſiting the 
Guards without the Town,to diſcover how you did advance yourapproaches, and to make you 
buy that ground full dearly, The Sunne being up came home to take his wontedreſt, till ten a 
clock before noone, making ournights the dayes,and part of theday our night,for areſting rime 
The ſame page after Sir Francis Vere had called for him, came into his chamber,and having alit- 
tle firkin ſtanding by the hearth,in taking up afew Charcoale ashes into it, comes an other Byl- 
let of ſome 48 pound weight from your Catt, shovtes through the utmoſt part of the chimney, 
alittle above the mantle tree,and the bullet having come througha good part of the erin 
and being fomewhat deaded, fals juſt by the pages cares,into the very firkin, which the page was 
a putting the ashes into, brake it, and made a dint upen the hearth,311 the ashes flying our, the 
page giving a leape towards his Maſters bed,for we could ſcarce ſee one another, becauſe the 
ashes made ſuch aduſt,and preſently fell downe above twenty great brick-bats,which the bullet 
had looſcnedin the chimney (had he not leapt away)upon his head,this was an other eſcape, but 
fora revenge the page got one of Sir. Frazc# Vei es centinels, that ſtood in the ſtreete before his 
dorezto crue up this bullet in a wheel-barrow up to the weſt bulwarke, to the English Canonier 
before mentioned,and becauſe you write in your former Dialogue, that one bullet may fitt the 
Calibre or bore of another pecce,thisbuller fitted ſo juſtly our Canon above mentioned = a 
"" rm N 2 aire 
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abaire, which was ſent going to you again, piping hot out of our Canonto your Cate: and he 
| madeſo aood ashot, thatI verily belceve, he ſent ſome of you tg Purgatory, for we could di(- 


coverſome Armes and Legges which flew up into the Aire, and ſo you were paid with your 
nah: 2 | | ir : | 
© * Oneortwo more, andthenThavedone,You may remember the ſeventh of Ianuary,that day 
which you didbatter Sandhill,and the skirt of the old Town afore mentioned,for all your often 
$hooting, yet there was one halfe Canon lay upon it,not farre from your breach undiſmounted. 
Theſame page, after he had taken his Levell, gave fire upon two Horſes and a Waggon which 
cameriding along the ſtrand from <Al/bertus Sconce, towards your Pile Battery, it ſcemes laden 
with powder or bullets,he made ſodire& ashor,thathe ſtrook his mark, killed one of your hor- 
{es, and the Waggonshotapeeces. The page being overjoyed with this shot, he would needes 
make an other,and whiles he wasalevelling his peece atan other marke,one of our Canoniers 
gurnes a peeceafide from the Pile Batterie, and shoots juſt inat the very port-hole of our halfe 
Canon, andcame fo right, that itlicked off a pound or two of the mettle of the Muzzle.upon 
the upper Frizes of ourhalfe Canon, ſome peeces of this mettle killeda Gentleman that tood 
. byasaſpectarour,and shot Sir John Ogles Cooke into his belly, which was there likewiſe, but the 
age which ſtood behind the brick, alevelling the peece with his thumbe, eſcaped, and had ng 
Harme, but your bullet flying by his.care » as A ſucha humming noiſe in his head, that he though 
there had been aſwarme of Beesin it. This I have written,not for any Oſtentation,but onely to 
Shew you how miraculouſly (yea even inthe greateft dangers) God can preſerve his ſervants,ac- 
cording to his promiſe : Pfal. 90. verſe 7. Athouſand thall fall at thy fide, and ten thouſand at thy 
right hand, yet it chall not come nigh thee. | 
_ © One more, andthen I will end my digrefſion: atthe laft ſeige of the Boſch the yeere we took 
it in, 4110 1629. We having advanced our approaches cloſe under your little Skonce,a musketteir 
of ours, putting the noſe of his Musket throughthe Musket baskets to give fire, one of your 
Firelockslying uponthe ſnap for him, gaye fire upon himiuſt at the very ſame inſtant,and shot his 
Hrelock buller rightinto the very mouth or boore of his musket; fo that the buller ftriking aga- 
inſt the (crue of his brich, bruſt open the z0xch-hole of his musket,and a peece of the bullet came 
out of the faid 29uch-ho.e, while the Prince of Orange, Sir Horace Vere, Colonell Generall of the 
English, and diverſe other Officers ſtood by, andthus you ſec how wonderfully it pleaſed God 


ſometimes to preſerue his creature. = £5 IM 
Nowl cometo you againe, where you exhort all A/a/e-- Gunners, and Canoniers, that will 
Atudiethis Art,that they with great care and diligence practiſe theſe rules aboueſaid,for the level- 
ling, ayming, and taking their markes right, remembring, that there is more dexterity, and cun- 
ning to be showne inshooting ata $hip, ſayling away ſwiftly before the winde then at a Troupe 
of Horſe, or Men marching fottly upon the Land,or to diſmounta peece planted upon a Tower 
-— "Wk where you haue an immoveable marke, eſpecially when as you areto shoor 
upward, | ITE 

k 5 This Art muſt be learned and practiſed, when you haue not much to doe, that when neceſlity 
calsfor your employment, you may then nor onely be able to doe your Prince and Countrey 
ſervice againſt their Enemies, but allo gain your ſelte fame and reputarion. | TC 
Now hauing treatedat large inthe former Chapter, how youshall /eve/l your peece point 
blanck, levell with the mettle or ata range; according to the elavationyou giue it, To $hut vp all, 
take this obſervationalong with you, that if the mazz/e of your peece,or the button of it be high- 
erthenthoſe of the þrich, then it will carry. ouer, Againe, if you take your aime from the &uttox 
xeſting onely vponthe thickneſle of the Aertatine-ſub/tance, your bullet will alwaies fall short. 
Butif your 747es,bealike,alwell at the muzzle asat yourbrich, then you $hall be ſure to shoor 
levell with the mertell of your peece, & hall not faile to ſtrike the marke youshooteat if it lies 
ro eabey gay TOTO 
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NOW AND.IN WHAT. MANNER A GENERALL OF THE 


Ordnance -ougfit 'to plant: his Canon in a day of 'Battell, whereby bee may 


Prefiiſed is the warres ef the united Netherlands, = 


Wutraed ont of the ſtcoud Treatiſe of Don Diego Viſane his fit Dialogue betweew 
the Generall of the Ordnance,avd a (|eptain, as followeth. | | 
Eexerall, IR, Iwould fain know of you, how Ordnance ought to be placed ina 
Day. of Battell, for to gaulethe Enemie moſt 2 = wy 
| Captain, I make no queſtion/ but your Lordshjp having had experience inthe Wars 
of Savoy and Huygerie,can tell betterthen Iam able to ſpeak,andifIshouldufe a tedious 
diſcourſe, it mightthen ſcem that the Scholler might preſume to teach his Maſter. 
18, Howſbever, in ſuch a caſe [would willingly take the advice of an old experien+ 
eed Souldier, and eſpecially of ſucha one, whohath ſerved in theſe parts. ' As for me, I 
darenot boaſt of any great experience, having had enough todo to look unto my owne 
affaires, neither have Thad much leafure to inform my felf wellabout Artillerie. But now 
ſecing I am to receiye that chargeupon me, I pray youtell me, asa man who: hath been 
bearen thereunto, and hath had long experience inthe Warres, how they do uſe to plane 
Ordnance intheſe quarters. - '' , |_| ++ | CEL UP 
Capt. Sir, There hath been-but a few battels fought in theſe parts,and to ſpeak truly 
Iamnotableto fatisfie you touching this point. Nevenheleſſe,I willtell you whatl have 
ſeen in two, wherein I was preſent. In the one the Ordnance was planted inthe head of 
the Battalions, and inthe other between them, two by two,and three by three, upon the 
fAanks and wings of the Muskettiers, and blinded with the wings of the Cavalleric. Bur 
as for me, Iam.of the opinion thatiris beſt to plant ſome peecesin the front of the Ar- 
mic, which may play upon the Enemies troopes onall fides : ſeckinig our alwaies for this 
effec, ſome places of advantage to place them in, that you may nat be indanger of 10o- 
Gan yous peeces.. And though you cannot get ſuch an adyantage, yet your peeces being 
in the head of your Battell, will be of leſle ſervice, becauſe whenyou are tocometo the 
Chock andjoyning of Battels, they may in ſome wiſe annoy your own men, which I ſaw 
In one of theſe Battels abuvefaid- — ET he 2.62 4 
Ges, Thereforel think ie were fitter they should be placed uponboth the fAanks,and 
in the Reere of the Batraillions, by leaving a free place of Armes, which way givenoof< 
fence to our own men. DIR red 
' Eapt, Icanhardlybeleeve (1ufriow Sir) tharthat would beſo expedient, foran E- 
nemie perceiving thar the Front is left bare without Ordnance, he willtake the more cou- 
eto fall on, and come upto the charge : Therefore, I hold it more fitting, that the Ar- 
tillerie may be devided ſome here ſome there,both before the Front,and upon the Flanks, 
placed ſome fifty or an hundred paces one from another, and thenthere will benodanger 
whenthe Enemie shall come up to Chock;,to encounter you, or offend our own men, «- 
ſpecially-whenthey are faſtened to them by drawing-Ropes and yron Rings, thatuponan 
mſtant they may be remooved and turned for the advantage of our own Troops.aud give 
fire as faſt as they can charge and diſcharge among the Enemies Troops, whichis a matter 
of great moment for the obtaining of a Vitorie. 

Bur it happens very ſeldome that ſuch convenient places can be found forthe planting 
ef Ordnance ina Battell.,as were to be wished, for oftentimes one $hall be driven of ne- 
ceflity to make choice of ſuch places as the ground will afford, by reaſon of woods, hills, 
marish grounds, and ſuch like diſadyantagjous places as you may meet, withall, and for 
which one can give no certain rule, but that the Generall by his wiſedome and diſcretion 

. may make choice of thebeſt advantages,which may annoy the Enemy moſt,and give the 
leaſt offence ro his owne men, either by can them by the ſun, the raiſing of Duſt, and 
which 


FA 


"ot 


*%, 
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which way the wind drives the ſmoak, both of Ordnanceand ſmall oy which though 


 lirtle in theraſcves.yet wr proyeto his mengreatimpediments and diſadvantagious.Bur 
we W 


leaving theſerhings, we will now return again to'ourformer diſcourſe, becauſe your Lord- 
ship is of the opinion that the Ordnance ought rather to'be planted uponthe wings and 
flanks of the Batcailions then otherwiſe, which I dare not approve of, in regard that when 
the Troops are to encounterwith the Enemy,and come up tothe charge, our own men 
may be more annoyed by our own Ordnance (which may breed a contuſion) thenthe E- 
nemies;when as the wings of our horſe which are upon the flanks shall come up to charge 
the enemit, ſo that our own peeces might puzzle them greatly, when as they areto play 
from the flanks, beſides the miſchief which might happen among our own men. There- 
fore oneonghtto bevery carcfull and circumſpeRin planting them,and this is that which 
out of my own experience I amable to ſay upon this queſtion. Wherefore do adviſe e- 
very Caprain of the Ordnance, and Maſter-Gunners, to uſe ſome light field peeces, and 
ſmall Drakes, which upon every occaſion may be remooved from one yu to another, 
and couragiouſly advanced to the places of moſt advantage, which mightoffend the Enc- 
| Gen, Sir,Thereaſons you uſe have given tne fatisfaQion,utTipray you reſolve 
W.- one thing more, thatis, how a Generall coy ought to' carrie himſelf 
in the day of Barttell. | | \ 
Cap!1: Infucha time the Generall is to chow moſt his wifedom,diſcretion and 

rience,which chiefly conſiſts herein, that he and his Lieutenant keep their train res Ol 

in good order, to have a vigilant eyc upon all accidents that may fall out, and to make 
choice of ſuch ground forthe planting of his Ordnance as the Generall of the army and 
he$hall think beſt, toſcetharall things be inareadineſle, the Qrdnance well placed, and 


that the maſter-Gunners, Gentlemen ofthe Ordnance,and Canoniers dotheir beſt ence- 


vour, and acquitthemſelves like men. Iris partly alſo his ctarge to Tec that the whole 
Army be well provided with Munition,as powder, bullets, and match, becauſe the Am«» 
munition marches under his Train, He isto be nearthe Generall of the Armic upon all 
occaſionsto receive his dire@ions and commands,and to ſee them executed ſpecdily,and 
toknow of him after what forra he will make his Bartell,that he may planthis Ordnance 
accordingly, and ſo to find ourhils and beights, to play over his own men, and offend the 
Enemie moſt. And wken an Enemy o—_ -nehina{olf; 20d come up tothe charge, to 
draw and plant his Ordnance as neer their horſe as pofſible may be, to hinderthem from 
breaking in upan the divifione of foot, taking along with him Saylors and Pioniers to 


3 bop to draw up the Ordnance,and ſufficient guards to defend them,and this is that which 
in 0 


preata buſineſſe is the charge and dury of the Generall of the Ordnance, and which 

may be required of him, Og” ; 

Ger, Captain, This diſcourſe hath pleaſed me well,and given me good contentmene; 
allies elad thatI met with you upon this occalion. <Adves. 


» 


bridgegin areadineſſcyboth ſmall. ayggreat. The ima 
notin aſe,ſecotdly aBulrush bridge,the peeces 


and Ankors, will lay a 5 over a moate,a brook, or a ditch for mento pafle over, the third 
ſort is a wicker, ora basket 


Thillethotſe. | TREE” 25 | | ta 
Beſides thoſe aboye mentioned, there are two great bridges, the one called a punt bridge, which 
is laid longwaies,end to end overthe Rhine, or any other great River,and the other a Maze fchip 
bridge,as you shall ſee 1n the figure following. | OO CT IE 
Commandthen being given to the Captain of the Bridges and his men,for the firſt they lade 
Ordnance,and all manner of equipage in thoſe grear Punts,as beames, plancks, cordage, cables, 
anckors,windlaſſes, winches,and all other neceſfarics, to bring them up to the Rendevous; 
| Now wherithe Captain of the Bridge is to lay a great Punt bridge over the R/ynd, or the 
Whale.as at Nemegen,Schenckſconce, Weſell,orat Rhenebergh,taking firſt the breadth, and diſtance 
of the River from. the one ſideto the other, they can caſily give a geſſe,how many of theſe punts 
being 50 foot long,and 10, foot broad: will ſerve to reach over the River. The firſt punt then be. 
ing laid longwiſetrom the cdge of the one (ide of the Riverbeing faſtened to two great Stakes 
(and Anckers)driven into the ground, they then lay at the furtheſt end of the firſt pnat. and other 
punt laying Brushat both ends of the punts, which riſes and falls; that horſe and wa = may 
paſle over them, and alwaies faſten and bind them together with ropes and cables which ſtayes 
the punts,by caſting out ankors and cables into the ſtreame, to hold them faſt rogerher,and thus 
they do till they have laid over 15.0r 16.0f theſe long punts which will reach over from the one 
to the other ſide of the river,atthe end whereof there are caſt up two halfe moones, (if it be not 
nearea Town,anda Steckado ortwo Garts mide; that none may paſſe overit withont leave} ha- 
ving alwaiesa guardto detend it and keep it from burning. RL = 
Number 37 is the figure of a peece of a basket Bridge, ſucha one as was uſed at our laft eh-. 
terpriſe upon Hu!/?,made of wicket,abour the bigneſſe of ones middle finger, with ſupporters of 
wickers within it,as hedges, a foot diftant one from another,to ſtrengthen it, and helpe it from 
bending,when one goes over it,being alſo mattedin the bottem,and covered round about with 
waxcd Canvas,bcing carried between two men, with two coole ftaves ſome 13 foot long, as 
two men carries a hand barrow,being laid croflewiſe peece to peecegandfaſtened together with 
ropes,and at both ends anckors,thelength whereoffrom to & is 6.foot,and the breadth from 
c to 4 twofootandahalf,and isa footin heigrh,ſo that 2 men in front may go overa moar np= 
on any ſurpriſfall of a Towne. EEE: 
Number 38 is a Maze bridge laid crofſewaies, ſuch a one as our Army paſſed over the Maze at 


the Grave,Yenlo.and Maſtricht,having beames ſome 15 or 16 foot long,and crofle beames over 


the Maze ſchips, with plancks from the one ſide of the riverto the other,and is held faſt rogether 
by cables and anckors,as the figure following of fuch a bridge doth demonſtrates E 
Number 39 is the figure of a Mathematicalt Horſe watermill,firſtinvented by Vitrivius, and 

is of ſingular uſe forthe drayning out of water inMarrish groundes and placess being drawne 
bur with one horſe, as the figure demonſtrates, and by relieving it with fresh _— and a 
- | (E ; rivers 
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Driver may go night and day : the experience whereof we faw atthe 
abandance of water twenty of them drayned ont of the overflowne Meddow r 
of the Dammell, which did pe and further wed pre greatly. *//0f 0 Et. 
©- Number 40. is the figure of a ater Scowpe; made after this marinet following, firſt you 
_ threelong poolesor Sparts, andat the top bind them together with a matchorxCotd;fromthe 
top whereof diſcendsan other Cord,whichis bound faft tothe haft of the Scoupe, as you tnay 
fee,andthe feet of the Sparrs putinto the ground Triangulat wiſe, with which youſee the figure 
ofa man caſting water outof a moate ora gitch, This plate Pfollowing will chew you the Fi- 


gures of allthatis faidabove. 7: 
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Prafiife d inthe Warret »f the V nite Netherlands: I, 
THE DEMONSTRATION. OF A' COPPER OVEN,"A*K NEADING 


UL 


 _-'- "Trough, and a Bread Cheſt, with the appurtenailtythereunt o belonging,” =:  . | 
Ac] Umber 4a-is the figure of anew invented Copper Oven;ſernporthitee on chimiilesfor 


_— 
, a pms 


Af the Þaking of breadforan' Armie,havingat both ends two mouths or doores,which opens 
and Shuts, whereof. thelength'6f bne of them from # to-\þ"is ninefoot 5 the breutibton 
5:to-d is three foo, the heigth fron 2-46 F rothe topizafootand a hilfe; "and thebottomic - 
upon which the þread bakes marked gh" is two foot nd Shalfs This Oven. fais faid)Rands 
apbn three Iron chinmjes,note&t: into which fuel and turf is put to heatthis Oven;tion | 
loafes, and pounds of bread it will bake inthree houres, the lift following will Siow-you,7 777 , 

- Number 42: 15rhe figure of aKneading Trough, which from #-to'# 8ſevenfootlong;: 
from» to # istwo foot broad,the ledge 6+ cover 9 is three foor high;andthe botrome''p'ls 
almofttwo foot broad, to this kneading trough, you muſt have water pailes; dow knives, peeles, 
to draw cut the batches of bread,and all other neceſlaries belonging toa Baker. *-- ABS — , 

Number 43. the figure of a Bread cheſt very uſcfullin the warres for thecarrying of Bread 
and Bisket upon a march, whereof the length from 4 to » is cight foot long, the bredth from 
Sto * is foure foot long, the height from # to w is three foot to the Cover,and the roofe or * 

Coverfrom w to x is likewiſe three foot high. This Bread-cheſt being ſet up a waggon,and 

drawne with three luſtichorſes, will carry athouſand, yea twelve hundred pounds of bread or. 
bisket,if need require the Figures tollowe. = 0 Em 
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' THE: DEMONSTRATION ;OF MATERIALS USED. IN 
on N70! 4 D. IN-OUR WARRE | 
Ing » 1 45 04 5 pen Tt offonienion atfolomer> n 
lamber 44-6 20on ed Shevgiico work: i; Number $3.jxa wheſebutropr to cany rag 
{jon Sopporing Galley, <=." nd Soddkiryforthe makingupof wee 
=_ _ isalong plated Shovell.. _  - 1! 7..,Palizadoesoftwoſorts you hall findin my 
—_ .is an Jron Crow,ora Goats foot. . > ſecond partic the chapter of Approach y 
' Number 47.is9 Hhtcherto cur waodwith. = figure 166. #4 eh etey 
Number fiafoad het 7; > | AndFrize Ruytersor Turne-Pikes in the ſame 
a nt het 45h plated iron, | --. 'chapter,figure.165.Ang footan les or foot 
No yy MEIPETT> =; .. : tanternailes in the ſame chepterfigure 147. 
Palizadoesinzo the Grodnd, ries yousballfind in the lift following, 
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; praZiſed in the warrs of the United Provinces. 75. 
| The Office, and charge of the Generall, or Maſter of the 


; Ordnance , andall other Officers ſubordinate vader his Traine of Carrillerie Mu- 
nition,and Vieuals,as the particular liſts of all preparations,and neceſlarics | 
belonging to an Armie shall be here demonſtrated. 


| He Generall or Maſter ofthe Artillerie (as is showne in my ſecond part ofthe 

chicfe officers of the feild pag.9.) is a very honorable charge and hath command and ſuper inten- 

dencie ouer all rhe Ordnance, Armes, Munitions, Engines, Materials & Inſtruments for worke , vea, 

of all things belonging tothe Ordnance , and hath alſo abſolute Commannd over all Inſeriour Offi- 
cers aypartayning tothe Traine of the Ordnance , as over the Lieutenant of The Ordnance, The Controuler, 
The Clarke, ofthe Amunition, and Materials, The Gentlemen'of the Ordnance, and Maſter Gunners , Cano- 
niers, Armores, Inginiers, The Captaincsof the Pyomiers , and Mineurs , ouer all Smiths, Carpenthers, and 
wheel wrights , ouer all Arrtificers, and Handie-crafts-men, and all ſuch as doe attend vpon thetraine of the 
Artilletie, Munition, and Matcrials. And when the Armie is to goe into the feild , he ſends his wartanrs-and 
patents out to all officers vnder his Charge,to mcere himat the Rendevous, 

Now for the better helpe, and discharging of his office , he hath a Lieucenant of the Ordnance allowed him, 
who in his abſence hath abſolure commaund alſo ouer this Trane, and is giuen him us an aſfiſtan t ,to helpe 
him in the execution of bis Commands, | 

And becauſe the Generall , or Maſterof the Ordnance, is commaunded in his Commiſſion , and perticular* 
Inttruction, to keepe a perfeR account of all grear, any ſmall peeces of ordnance, Equipages, Munitions, Ma» 
terials , &e. he hath allowed him a Contronler of the Ordnance, which Controuler is oblig'd, and bound ro 
_ a pertinent liſt of all the peeces of ordnance great & ſmall in the Arſenals, and Magazines , belonging 
to the Land,regiſtring the weight of chem,the Armes, and other things, thar ſtand vpon them, as likewile what 
weight every bullet is , which euery pecce of ordnance doth shoote , who caſt them , how theyTame to belong 
vnto the Land , moreouer , to keepe notice of all Carriages,wheeles , plared, or vnplatcd , yea off all thingsclſe 
belonging to the traine of the Artillerie, as maye appeare more at large in his Inſtruction. 

Vnto this Traine of the ordnance there arc allowed two Commilles; or Clarkes, one for all things apper- 
fainiug tothe ordnance, The other ouer the Mumition,, Armes, Materials, Tooles, and ouer all other neceſſa- 
mis, belonging tothe Armie,, as shall appeare in the liſt fajlowing. | 

The Councill of State , baving reſolued for tbe feild , they tend for the Controuler of the ordnance , and 
gives him a liſt of all neceſſaries belonging to the Canon, where of the Controuler delivers a coppie of yr ro 
the Clarke ofthe ordnance, who receiues charge to takt: on certaine CondufQours to the number of fome 40, 
thac by their helpe and eare, all thin8s contayncdin theliſt, maye be in good order taken out of the Arſenals 
and Magazins ofthe Land, and to ſee them well embarked , or' put vpon wagons to be brought with all 
expedition cothe Rendevous appointed, and becauſethe Ordnance , Munitions , and Materials maye be taken 
Our of ſcuerall Townes and Magazins , he givesto.cuery ConduRQour his charge in writting , to lade ſuch Ord- 
nance, Munition, & Mcterials, in thoſe places as he is appointed which they are to shipp , and bring them vp 
£0 the place defigned , as they will enſwere tothecontrarte, ifanv thing should be loft. | 


A Liſt, or Suppoſition. 
What Ordnance Munition,, Matterials, and other neceſſaries, 


are vſefull to be carried into the feild With an CArime. . as followeth, 


Mprimes for batterie 6. whole Canons reinfor- | Sledges, to draw ordnance en 8. 
ccd , 14 Demy Canons reinforced, 6 long Feild Fearnes, of windlaccs compleat 8, 
peeces, cartying a bullet of 6 1b. weight, 16 short | Echellets , ormartiners. ; 6, 
Demy Drakes , of 24 1b. buller, 12 quare Ca- 1 Yron Crowes , or Goats feete,handspikts, and levers 

non Drakes of 12 1b. buller, 12 $hort Drakes, or Sa- } _ of all ſoorts. 20. 

kers of 6 1b. bullet, & 14 ſmall Drakes of 3 1b. bul- { Braffſe pullics, or truckles _ 20. 
let making in all 4 80 inches, or the Endleſl fcrewes I2, 

For 6 whole Canon spare Cariages , 6 for the 14 j, Yron belts. | ; 10. | eg 
demy Canon Drakes 8 for the quarter Canon | Spare kaniis'of Salett oyle , for the Engines aboue- : 
Drakes, 6. for the Faulconets, and ſaker Drakes | ſaid  _ | | | . 6. x: 
I 2, facitin all | '29. | Tarr, Or greaſe boxſes, - , | 35s | 

Spare Ship- Carriages for theſe ſeveral! peeces of ;, Sparc'hoggs-greaſe fox-the Carriages. + ' 1390, 

. Ordnance ph. TIO” | For every peece of tHeſe Ordnauce aboueſaid , three 

Spare wheeles proportionally for the Ordnance a- ladies, three Rammers, and 3 ſponges a peece fa- 
boue ſpeecilyes of all ſorts, * .. 20; {| cir | 240. 

Fore-waggons , or Carriages -- + - . .$0, z Spunge Copper nailes XD 1200. 

Spare whecles for the fore {ayd Carriages - _...-22. | Sheepe Skinnes , to make ſpunges off 400» 

-* Block waggons &-long: waggons to lay , ordnance | Wooden levers forthe Ordnance -ALg® JO. 
on, | 235; i Yron Crowes IG TOS 7+: $4. © Wl 

Spare foreand after wheeles - 12. | For 6 whole Canons bullets of 48 Ib. _ - 2000. 

Spare Thillers for the Block wagone 3. | For 14 demy Canons, bullets 'of 24 Ib. _ $000, 

Spare long waggons for the Bloakwaggons - A { For 6 feild peeces, 01 dewy culvering of 12 1Þ. 1500; 

Spare Axcltrecs, and draughts' NY 3. ! For 16 Faulconets of 61 _ I» _ 

or 
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For the Demy Canon Drakes of 24 1b. 2500. f Hand billes - jos. 
For the quarter Canon drakes of 22 1b, 2100s } Fick axſcs | 300, 
For the Sakers of 6 ib. buller 2100. } Mattocks 30. 
For the ſmall drakes of 3 1b. bullet 2200. | Yron hammets for the Greacers of ordnance 12. 
The Gabinen and Canon bafſketts, are made in the j Lanternes' 30 1b. 
Feild, ſome 6. or 6. and a halfe foote high, and 3. | Candler 300. 
foote in dyamiter, and coſts 18. ſts. d'peece Latton, | Frie-lightsto putt in pitcht roopes 20. 
Boxſcsfor thecartredge shoot forevery peece 100. * Leather pailes to quench frie with all 30, 
facit in all 40UO. ' Canvas peeces,to make blinds wich 30, 
Powder for theſe $o pecces of ordnance 400000 Ib. } Pack thred 20. 
Match in Buniiles 300020. | Salle yarne 4 1b. 
Pouch-Barrils for the charging of ordnance with each , Firkins of ronnd pitcht roopes 12, 
a wodden hammer, and his dich 80. { Boits , and clenchers for the Axeltrees of Carriages, 
Haire-cloaths 100. and the Block - waggons . 60. 
Hurdlcs to plant ordnance on whichate ſtiff $o0. | Boits for the Thiller carriages 60. 
Hun:i1 Barrowes 5©. j Boirs and clenchers for the Jong waggons 60s 
Muzket Baskets of all ſoorts. 1 200, | After hookes tor the carriages 20. 


Woodden hoockes 20. } Afrer Nailes 5O. 
Thiller Harpaſe compicate '150. 1 Spareclenchers and wedges forthe ordnance 40. 


Spare roapcs 8 other harnaſe. h I;0. | Wedyes for the block and long waggons 160. 
Plated crofſe ſtaves for the drawing roapes after every Small sheires, with bolts and rings 100. 

couple of horſes 189. | Shieres with chaines 30. 
Whip cord to binde with all 1000 paire. } Nailes forthe bolts 150. 
Horle collars. 800. | Great yron Naliles 150. 
Drawing roapes of 40 fadome a peece 30. | Yron S:aples 100. 
Half drawing rgapes 30. | Lation Boxſes with cartriedge shotr 1000. 
Steering -roapes 00. ,-Towe of diveric ſorts 1001b., 
Windlaſſe Roapes 8..; Bundlcs of roapes and Cordage I 0» 
Stryckin roapes 8. Nalles 8 ynches long 600. 
4 os, 70- | Nails 7 ynches Jong 2 000. 
Neck lines to drawe up shipping, or uſe full about ord. , Nailes 6 ynches long E000, 

nance 40. j Nailes 5 vnches long T 2000. 
Rammuang blocks to drive in piles, inthe ground 12, Double ſ1zd nalles 20000, 
Small Rammers to drive 1n piles 10. } Single {1zcd nailes 20000, 
Spare roapcs 12. } Small nailes.and lath nailes of all forts 20000. 
Great Yron hammers 7. { Bundlcs of barre vron 400 |b. 
Beames, and underlayers for plat-formes, and other | Plate yron,an4 small barres for ſmiths 3000 |b. 

vſcs. 10. foote longe 5 00. 1 Of ftaue ſtecle 1000 |b. 


Planckes for bedding & other vſes 4000. i Itemall {miths Tooles,and vtenſiles.. | 
Sparres 6000. | All Carpenrers Tooles,as many asshalbe need full. 


Spades 1000- } Two great Morters, mounted vpon their Carriages. 
Showells 2000, } One {mall Motter for each 100 granades of 166 1b. tort 
Ax(ecs 5 00. he great,and 100 granadoes of 20 Ib. for the efler. 
Hartches 500. | Hand granadoesto cait into ſaps,trenches,and workes, 


A lift of ſome other 
eaterials,and neceſſaires, which the (' larke of the e Materials 


vices to carrie with him to the Feild, to make a Magazine of inthe 
Army as followeth. | 


pp for Mnskettiers Sooog9s |b, | Iavelines double pointed , With yron to pitt 


Match in Bundles $8000.) threngh the tres of Turnepikes 1500, 
Sow-lead to caft muskett bullets With Fgoooo. } Match-Hornes to blinde light matches p01 41 
Moulds of 12 bullets a peece t0 cait in S0, enterprize 30804 
Haire-cloaths to cover the powder With 60, \ Runnine Wazgons With two Wheeles , and Iive- 
CI Great many of old peeces of ſailes to make * Iinsput x - na the CAxeltres 300, 

blinds With . Tooe, | Short Palifladoes 7# drine into the ground 
Spare Muſketts yoo, | With longtenter nailes 8000, 
Spare Muſket reits " 4000, \ Tron hammers to ſirick the nailes in $0. 
Spare Banatliers $00, | Wodden hammers to breck open the barrils of 
Spare Muſkett ſtockes . 300. | powder | - 800. 
Pikes 15 foote long beſides the head 2000. | Great Foorers to boore holes With © "is 
Half= Pikes With Loops flaue-feete 300. \ Twelue firkins of foote angles, or foure ſquare 
Corſlets,and Head peeces | 300, ftenter nailes 12000, 


Armors of proofe With Caſkets ofprogfſe 0 2100. | Tee ſpures With lackets 6000, 
| | Teeces 


"LIM 


pruttifed in the warrs of the onited Provinces. 77. 


Peeces of Bulruſh bridges for an Enterpriſe to Baggs to fill earth Withall vponan Approach 2000, 
| e over 4 moate,or ditth 150 peeces, | Ammanition che#s to put them-in _ 6, 
Hand-barrow?s to carry ſodds 450. 3 Blinds of Kanuas 150 foote long each peece 200. 
Shippers hookes sFort and long .I50, Plancks, Sparrs, Heames of all forteg oo d [ore 
Long yron rakes With 07 fenre teeth 150. | - for ordnance, [aq galleries, and other 
Great Beetlets ro00, # Workes,ſome shorter, and ſome longer 4s 0cca- 
Water ſcupps EP | 200, ſion mayeſerwe, wo 
Mathematical! water horſe miles , to drayne out Great block pile-driaers , With al their roepes, 
water, ſe fqure 37. 3-1; andappurtenances 24 
Spiters to ſhit ſodas With all 300, Tow-handed Rammers for two men to drine in 
Bagger Netts t0 Wworke in a getey 25, j pillſſadoes With 26, 
Crooked yron Showels , With long hafts to Warke |, 50 peeces of bulrush bridges , convered oner Veith © 
in « Gallery 12s Kanvas, With their ropes, & coards to fin 
Spades 10000, | themone to cn other and ankors each peeces 
Showells plated. | 2000.4 being jo foote long, & 6f-ote broad, Corke 
Mattocks 1000, bridges edch bridg contavmning 10 peeces. 
Pickaxſes G09. | toned to gether,cy each ro foote long 2, 
Great yron hammers to breake ſtone Walles with | Cordage of allſoorts £00 1b, 
aw Windlaſes or Winches 2. 
eAxſes of all forts 1200, | Leather pailes to quench fire W:th 200, 
Hatchets and Hawd bills 100, | Hanaſawes , two handed ſawes, and great timber 
Great Pincers | 3. a : 250, 
Great and ſmall hammers 38. 3 Cangers of ull ſorts,Wvimbles,& 4diſes $0. 
Tron crowes of all ſorts . 30s | Good [ore of Carpenters, 
Draggs 25. | 11 things neceſſarie for 108 Karres , to carry 
Nailes both greate and ſmall enenuto lath nailes} earth in compleate Wheele Barrowes 2000. 
all ſorts _ 200080, | Spare Wheels and yron pinne for thews 500, 
Lanterhis dud blinde lanterns of all forts 49. | Single ſawne plackes for the Wheele bartowes 200, 
Candles | '  goolb, , Duarterſlaues ,or great Beacons to lay out the 
Torches 56s. | quarters With all with flaggs 200, 
Fire-liohts 25 and pitch roapges dvopeeces, | Haſpels , and Turne pikes , With their Iavelins 
Barrils of pitch 6.4 ſmallandgreat 100, 
Barrils ef Tarre ' 4+ | Iy thu Liit aboueſaid , one maye eaſſely under- 
Woll-ſacks | 200, | ſtand, What Munitions, Materials, and tic- 
Howerolaſes ' g$0.] Ceſſariesare need full ro be carried into an 
V-ntenpered chaulk in barrils alat, | CArmie, of all Which the Clarks of the Amis 
Ship-Katroles of all ſorts 220 fingle. nition, and the Materials shalldeliner them 
Double Ship Katroles 70.4 ont by the helpe of their Condudtors , as the 


Drawing lines to draw S hippirig #zainft the} occaſion of the maye ſervice require , and «lſd 
fireame | 60, * receines them into their Cufodie againe. 


- 


. The 
Waggon Maſter GeneralLhis Licutenant,and Cons 
ductours march vnder the Traine of 
the Ordnance. - 


B Efore the el ymie riſes. to the Feild, the Lord General [ends 


out Writs for the Waggon Mater Generall , that he shall ſend for his Conduttonrs ,to 

preſſe and take, wp ſo many Waggons, as the greatmeſſe , or litleneſs of the army maze 

require,it maye be in every quarter 6, 7, $.yea 1000. Waggons, and each Waggon to be furniched 

with three lu#ty horſes, and a dryver, every Weg gon having 3; gildters a day, ſo long «4 the Carmie uh 
in tbe Feild,and the Gonduttoars 30.ſtivers per diem. | 

P 2 \ A Lift 


8. The principles of the Art eMiltarie, 
A Liſt ofthe I beemployed 


25 followed. 


Traine ' 150. | ToW-Workers 7% 

For the Lord Generall him ſelf , as many \ For the ©uarter-Maiter of the Horſe r. 

as his traine shall require. For the Lieatenant General of the Horſe PA 
For princes Earles, and Lords voluntiers as ma- | For every Colonel of the foote fore '3 ſome 4, 
ny 4s they shall have we for, according to the greatneſſe of their traine, 


E Ir? for the Generall of the Ordnance his | Conductours , Wheele-makers , Smiths , & 


For the Lor4s the Deputed States for the Armie | 4 Lientonant Cotonell ' 
4: many 4s they have vfe for. For every Sariant t Majour "A 
For the Clarke of the ( Munition, and hn traine * Fir every ©narter-Maiter of the frote '"' 
Including alſo the Controuler , Inginiers and | For the Preachter of s Regiment FA 
Conduttour t'Wvo compaines of Pyoniers , and | For every foote Companie in the CArmie FX 
the Carpenters 120, i The Bridgma#ter hath wnder hi charge all ſorts 


For the Sariant CMajonr Generall of the .4r-\ of punt bridges & ſmall boate bridges : the 
2. ordnance and all things elſe carried wp ro the 


mie - 
For the Commiſſe or Klark of the Vidtuals and yÞ> Rendevows in punts. 

hi traine 320, ) The Commiſe General or Clarke of the hipping 
For the & varter-ma#ter Generall of the foote 2.4 Whenthe CArmic & to goe into feild i to ſend 
For the trovoH HMarsball General 3. | forth two Conduttours to preſſe ſo mane Ships 
For the three principall Chiurgians of the army 3. | in every Towne and quarter , as the Generall 
For the Treaſurer of the Armic 3. i hall give hrm order for,and as the greatneſſe 


For the Wag g0n-Maiter Generall,hs Lieutenant, | of the CArmie maye require. 


A Liſt of the Baggage Shipps,and for all Officers 


that followes the Army. 

Ar every Colonel and the chiefe ofjicers of | The Inginiers, and their Aſſiftants 7; 
F- bi Regiment = 3s | The Prevoi? Marhall ouer the Shippers , and 
For every troupes three of horſſe 7.1. faylours Ts 

For the Lord Generall and hi traine 27. | Ships allewell for the tranſporting of ſich an 
For the Lord Marshall  $.4 Wounded ſouldiers _ 20. 
Forforrain Lords and Earles 28. | Spare Ships for forraine Lords and Volun- 
The Duartter-maiter & the Provo greinthe | tiers 10, 
Ship appointedfor the Officers of the feild For the Prevoft Marshall Generall of the Ca- 
For each Captaine of the Tyoniers a Ship So waillerie r, 
For the Theaſnier of the Army 1. | For the Phyſician and Apothecaree of the armie r, 


For the Advocate Fiſcall && hs Recorder 1. | Befides all theſe every C. ompanie [o long « they 


For the chiefe Mater Gunner 1.4 de a Ship board have three, foure, or fue 
For the Capt aines of the Carpenters 2 | Ships comming out of garriſon till they march 
For the Prevoit Marhall Generall Tt. 4land,Where of ſome of theſe Ships have three 
For the Generall of the Ordnance r. [ gilders, ſome a rixe dalder, others two gilders 
For the Klarke ef the © ſmmunition FR | a day,according to their huyden, 
For the Klark of the Ordnance T. | The Commiſſe or Klark Generall ouer the Fic- 
For the Klarke of the Victnals FA ruals , hath ſuperintendence and care oner all 
The Maggon-Ma#ter Generall Te | manner of Vittnals , as alſo Vittuallers and 
The Captain of the Kanon Horſes 7.1  Smtlars, Which followes the Armie, anM hath 
The Commiſe or Klark of the Shipping 2. wnder his charge diverſe Condndtours, ad 
The Sariant Majour General of the Amy xr.\ Bakers ax the ſervice maye require. 
The Duarter- Mater Generall | 1. , Firl if be a long expedition , fo that nee 
The Contropler of the Artillerie er Mynition r. | bread , or Victnalls can corne wp to the 
The Controuler of the Fortifications FA | Army from the Shipping by coruvy , or 


foam 


Pradiiſed in the Wa ates of the Vnittd Provinces: 9; 


toan towne beſeiged i it wilbs negdfull forhim to have 
\ meale bar ho 16 ing ETO '* /300phbargl 
Which 1000 


a ickoobede ns png befor "TH 


nfs 
All TE aries muſt he hw alſd belonging.to Ris 2 | 


LI 


. 


Bakers 
os alſo 49. ox nh = — _—_ _- 
en carryed ypont. ber 


Forthele | Kopper Ovens mou we 


ewo OL 


Jemebeſs focthe &rwyin ord. 


Now one. Oveti being 9. foote lot Toning 
Thy wp > der 
ee ge; fre 

&2BrW3colb LOKESS 
Fo prey of loaues of bre. runpha: makes 1800. 1b; 
overs being well heated , will backe 6. 
times in 24.howers, 12000, loaves,which ar 4. Ib, each 
loafe, comes for oneday to 48000.1b. andforrwodayi es 

Frd-Armiawits $6000. Ib. a-xealanable fir 


of 


i Num. 1. ishere a Parte Or a q ww oO! 100. 
followeth, a Hall or place of 12 


with his Attendants, men ,and Horſes,as ”—_ mayeevidently ſee in the raized Figure. 


' Number 6, is a Hutt, into which all things are layd, which myſt nor take wett. As Match, candles, and otherthings. 
Number 7. is a Common Kitchin for all the Conductours, tq drefle their viftuallsin , and made there co ke-pe the 
quarter from fyring. LT EE | 
Number 8 are the ConduQours Hutts, ſome 8 or 10 foote in ſquare. 
H. Isthe parke into which are layd,all the materialls, nſtruments, & tooles belonging tothe Ordnance,as alſo anc 
kours, powder,and bullets, & diverſe other things, which parke is 140 foote indepth,and 130 foote in bredth. | 
— Number 14's th: Tent or Huttof the Clark of the Ordnance. | | | 
Number 2. js a Hutt with all manner of Amunition, belonging to the Ordnance, which ought not ro receiue wett, 
Number 3. is the Comman Kitchin. | = | CER” 
Number 4. is a Cave,or Sellar to laye in Gun-powder, 
Number 8 are Hutxs for the ConduRours of the Traine, 
I. Isthe park or quarter for the Maſter Gungers, or Gentlemen of the Ordnance the ordinaric Gunners, & Canonier; 


whoſe depth is 70 foote, & 40 foote broade. 
K. Is the parke orlodging of the Maſter of the fire workes, with his ConduQours, & men, whoſe parke likewiſe is 


50 footein depth,& 4o foote in breath. - 
L. Is the parkc,or quarter of the Perardiers, and their men,whichis alfo 70 foote in depth, & 40 focte in breath. 
M. Is the parke of the Maſter ofthe Barterics, & his men of the ſame greatn2fle. 
N. Arethree tents,or hutts for the Captaines ofthe Saylours, & marrinersto attend vpen the Ordnance, the Atti- 
ralls,& drawing harnaſſes for the Ordnance and ſor the Mineurs. 
O. Areallhutts$ footein ſquare,cach fortwa Saylaurs, and rwo Mincurs, The ſreetes alſoo betweene every row of 
hutts is 8 foote broade. | mz *- | | —_ 
Their quarter is 140 foote jn depth & 9o foote in breath. 
P. Is the parke,or quarter of the Clarke of the Fortifications,and his ConduQours, being 60 foote i: ſquare. 
. Þthe parke and quarter of the Jnginiers, & their ConduRours, being 80 foote in depth, & 60 foote in breath. 
R."Jsthe quarter-maſter of this traine his quarter, or lodging being 60 foote in ſquare. 
S. Isthe parke or quarter ofthe Captaine of the Canon, or drawing Horſes, and his ConduQours, being a!ſo 80 foote 
in depth, & 60 foote in breath. 
'T. Isthequarter,or parke for the makers of Gabions, or Canon baskets, & Musket baskets, bein 2 40 foote in beth 
& 60 foote indepth. | 2 ' | 
V. Is the Armowers — the quarter fpr the General ofthe Ordoance,with their workemen. Farriers, & Smiths 
belonging to this Traine, being 60foote in deprh,and 3o foote in bredth, © ' *© Co 
* W. Is:the Chirurgians _ of this Traine, 60 foote in depth,and 2o foote broad. 
X., Is the Provoſt Marſhall of this Trainc, 60 foore in depth, & 30 foote broade. 
Y. Isthe Farriers,or Maſter Smuth —_— 8 footein from, 25 . foote in bredth. 
Z. Jsthe Carters or Waggon mens and labourers, 80 focte deepe,and 35 foote broade. 
a. Is the Coopers parke 80 foore in depth, & 25.toote in on 
b. Isthree Hutts or Tents for the three Captaines of the Pionniers, a. are the Hutts of the Pionnicrs with their Licu- 
tenants, whoſe hurts,are inthe front ofthe rows, andeach Hutt is 8 focte in {quare » Whoſe parke is go foote in breath 
& 140 foote indepth. | | : FI, 
6. Is the parke, where in isſett the carriages of Waggons, & drawing Horſes for the Ordnance, whichisto b: vnder- 
ftood ſuch as areto paſſe vpon the watch,and Canon for any ſuddaine peece of ſervice, & tothend, the horſes maye nox 
be then to ſeeke. The two Hurts within the parke marked 9. are for the ConduQours & waggon Mcn. This park? is 
140. foote in 4g 80. foote in breath. oath; SD mY c 
; Thus much forthe Geometricall modell of a quarter for the Artillerie. 


, 
« 
4 
* 
5M 
*M 
4 
A 
£ 
y, 
7 
mY 
Ty 
4 
4 
J 
> 
J 
we. 
” 
, 
*” 
bs 
3 
= 
ve 
3 
WV 
bes. 
by 
? 
Fo: 
* 
BA... 
\ 
ws 
YL 
3 
; 
{ 
£ 
Aa 
+ 
f4 
2<8 
65 
Ge? 
þ4 KR 
by» 
= 
_ 


- 
# . 
/ 
4 4 w_” 
4 A P , 
.* % < . 7 3 .* 
< » . * $ 
, % h w 
* 
. 
, » R 
* 
x 
. ; 
2 . 
* 
rn Wn % | 
' 
y . 
- ® . | 
So. = 
c 4 
P + 
" » - a 
k 3 
* p 5 - 
\ 
% - . 
, 4 . 
hs. Fa : 
- « 
- . 5 
b - 
4 * 3 
» \ 
.* 
yz ; 
P 
© , 
» 
: » P - - 
FM; 
- " Md : 
% f a * " * ” 
4 > wh 6 > 
% a3 - - 
WY * Pu 
4 p . , 
F . . » 
* E 6] js 
y . 
——” 
4 bd F 
* 
- 
4 * 4 . 
7 IE p , | 
” » 
% , . . 
© . . Ly 
* a " 
, * IL . . 
£* . 
by » 
oY __w s l : 
c $. = Y , 
2 . 
. | 
l . 
4 
« G | 
: - 
= 
* 
Y om » " 
ef 4 ' 
4 . \ F 
-t bs, 
5 » n 
n . " 4 
. 
» , 
= ' 
. c oof ( 
"= WP f ; 
. #, 8 . 
ty * 
4 
T 
, o 
% 
« 
om. - 
\ Ss. : P : 
. 
pr 
4 - * 1 
. PE : 
FY \ . 2 * , 
t 4 * 
kd P ” 
do » 
» - F4 , x 
Set v = L . p F 
”% « - ; 
k P 4 
- 
0 
. $4 
= oP . 
. of 
* 
< . 
$ % 
- . ' wt 4 E Fa . 
- $1 » 
/ 
$M — ——— 
_ hah « POW TIN. GEE OY " waſhes” hi w— ONT OR Te Ie FE RA I EPL I bs 


CD _ 


£4 | An Index, 
Ofthe principle points handled in this third part. | 


THe firſt Chapter, of the Leagues 4;gationt and Commixtares of Mettalls , wherewith 


_ Ordnanceare made, | Pag. 1. 

Of the Mouldes, &founding of Ordnance, ; |. Pag-2- 
The Demonſtration ofcight ſeyerall peeccs of Ordnance, foundedin the States General 
theirſervice. Pag. 3» 


The ſecond Chapteris ofa Ladle, a Raminer a Sponge and feild carriage fora peece of 
Ordnance,and the demonſtrationand terciating ofany peece of Ordnance,anda 


Carriage, . Pag 4- 
The third Chapter of a Block, or along Waggon, and the figures of a peece of Ordnance 
drawne both with horſe and men. | pag. 5. 
The rule of Calibre for theſe 8 peeces of Ordnance. pag,s. 


The fourth Chaptcr ofa Fearne, or aGhynne, a Scallet and a Finch, otherwiſe calledthe 

Endleſſe ſerew. | £ Pag. 9. 
' The ſifth Chapter howa peece of Ordnance is to be mounted vpon it carriage. pag. 12. 
The ſixth Chapteris obſervations howa Canonier ought to charge a peece, and of the 


Gunners ſervice in generall. Pag.13.14- 
The ſevenzh Chapter how a Canonier ought to Levell his peece, & to amend abad 
Shott. pag.15- 
A new deviſe by any Staff or Ruler, how to Lzxel/ mount,or imbaſe a peece out of M*. 
Nortons practize of Artillerie. pag. 16, 
The eight Chapter of ſeucrall quadtants,a Levell ,and orher inſtrumentsfor Ordnance 
and the yſes of them. | Pag. 17.18, 
The ninth Chapter, shewing how a Canonier shall shoote Levell by the Metall ofthis 
peece, or by the Levell 4xis, otherwiſe called point blanck. Pag.20.21.22. 


"The firſt Dialogue betweene a Generall ofthe Artillerie and a Captayne to know this 
queſtion whether a Cu/vering or a *Demy-Canonwilcarry furtherſt, pag. 24.25.26.27, 
The tenth Chapteris of the demonſtration of Morters,and the vſe of them.p. 28. 29. 30. 
The eleventh Chapter ofthe compoſitions, mixtures,& ingredients for the makeing of 
great and iimall Granades. : | pag 31. 
The 1 2 th, Chapter of a petard, the manner of charging of it,and thefaſting of ittoa Gate 
or port; : Pag. 32-33-34 
Aqueſtion betweene two Mathematicians for the Battering of a Horne-worke proued} by 
_ the Rule of Algebra. Pag.35-36-37.38. 
The ſecond Dialogue betweene a Generall of the Ordnance and a Captaine whether it 
is betterto Batter a Curtaine or a Bubvarke. Pag 39-49-41-42.43 
The 13 th. Chapter how a Canonier ought to.governe him ſelf in makeing agood 
shott. | Pag- 4445.46. 
The third Dialogue how and in what manner a Generall of the Artillerie ought to plane 
his Ordnance in a day of Battle. pag 47.48.49.50. 
The 14%, Chapter of diverſe ſorts of Bridges vſcd in the ſervice ofthe States Generall of a 
 Mathematiciall Horſe-Water- Mil, & a Water-Sconpe, of a Copper-Oven , a kneadingh-Tough a 
Bread,or Biſcuit-Cheſt,8 of diverſe ſorts of Matterials vied in the 
Warres. Pag.-51.52:53,54. 
Finally,the Office, and charge ofthe Gexeralland Maſter of the Ordnance, andall Officers 
vnder his traine,wit a liſt, & ſuppoſition of what ſort, of Ordnance, Munition Mat- 
- terials , andother neceſlaric,& preparations , are viefull to be carryed into te field with 
an Armie, | pag-55-56.57-58. 
The Demonſtration of a ode! and figure ofa quarter for the Generall of the Orduance 
withall ſubordinate Officets, marching vnder his Traine. pag.59.60 
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THE PRINCIPLES 


ART MILITARY. 


PRACTISED IN THE WARRES OF THE 


UNITED PROVINCES 


Vaderthe LORDS the | 
STAIES GENER ALL 


Andhis Highneſle the 


PRINCE OF ORANGE... 


Treating 0 


OF SEVERALL PEECES OF ORDNANCE 
Carriages, Engines, Quadrants, Morters; Petards, asalſo inſtrutions for Maſter-Gunners, 
and Canoniers, with divers Inſtruments and Materials belonging to a ware with 
their ſeverall uſes and praftiſes, moſt briefly and lively demonſtrated by 

LETTER aid FEY Bs 


TOGETHER WITH A LIST OF ALL NECQESSART 
Preparations appertaining to an eArmie, With a Huarter for the Generall of the 
Oxpnance, 4ndef all Officers belonging to his Traine, 


Written and compoſed by Captaine Henxy Hexuamn, Quarter-maſter to the truly 
honourable, Colonell G o « x N 6 his Recent, for theloversof the * 
Noble ART MILITARIE 


The ſecond Edition (orreFed and Amended. 


ROTTERDAM __ 
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SIR, 
TAY 


FTER I hadtravelled throughthe world in ſpeculation, by tranſlating andavg- 
(xx mentingof Arias Majousx in English, dedicated to his moſt excellent 
DIG Majeſty your Vncle,& my dread Soveraign:J could give no reſt unto my thoughts 
= till Thadundertaken ſome thing of my owne profettion, which might give light, 
underſtanding, and inſtruction, unto ſome young Gentlemen, Souldiers and others, who 
defire to follow:the warres, and to ſtudiethis Art Military, for their princes ſervice, and the 
goodof their Country. And where couldI find a fitter place, and a better ſubject ro worke 
upon,then in theſe Vnited Provinces, underthe command of the Lords, the Srares Genz- 
RK ALL, and his Highneſle the Prince of Ox axcz, which now inregard of their long Watres 
may truly be calleda nurcery, and/2des belli,for the breeding and trayning up of Souldiers, 
and verily how couldI do better then to begin ad principium, withthe very tuſt principles, 
and rudiments of the Art Military, Practiſed in theſe Warres, under the command, firſt of 
PrinceMaux1cs, of bleſſed < Memory, and now under the able conduQ of that great and 
victorious Captain Generall of our age, his Hi2hneg?#the Frince of Orange his Brother. Now 
beſides what experience my long ſervice hath gayned vnder their Commaund, for the ſpace 
of fortie yeeres, as an addition thereunto, J have got ſome tranflations and extia&ts out ot the 
beſt and choiſeſt Authors of our modern times, who have writupon this ſubject, to give 
luſtre unto it. and having before by the aſſiſtance of God, run through the firſt two parts © I 
have now alſo finished my third part,concerning all preparations and neceſſaties appertaining 
to an Army, andſo to putanendunto this laborious work, For in my firſt part I promited 
the right honourable the Earle of Hollend, and in my ſecond part my noble Colonel, that I 
would go through the three whole parts, forthe arming of a Souldier, de cap en pied, thar is 
at all points, which now thanks be to GodI have done, to the end, thatſuch as may go into, 
his Majeſties ſervice, your Highneſles, or any other forrain State or Princes, may gaine ſome 
experience, andreapeſome benefit by my labours, which is, and was the principall thing I 
aymedart, For hope, as old as I am,when theſe unhappy differences at home are reconciled, 
appeaſed and compoſed, that God, wwho /eads the hearts of all Kings in his hand, as the Wa « 
ter of brooks, will lo dire his Majeſties heart for your right, that his Majeſty will affiſt your 
Highneſle, and turne his powerfull Armes another way,and make your Highnefle Generall 
of a brave Brittish Armie, for the vindicating of your injuries,and the recovery of your law- 
full and antient rights and inheritances, againſt the uſurpers thercof, | 
1 will not trouble your Highneſle any longer with a tedious diſcourſe, ſeeing my ſelfe,and 
thouſands of true hearted Btittaines beſides my ſelf, (whenſoever his facred Majeſty and our 
dread Soveraignshall lay his commands upon us) $hall be all willing to fight in ſojuſt aquar- 
rell, for your Highnefle, and lay our lives down at your feet, and your Queen mothers, tox 
the regaining of your Highneſles Rights and Countries. 
This third part then of the Principles of the Art Military, comes in all humility to pre< 
ſent it ſelfe unto yourdighneſles gracious pratronage, thatthoughitbe mean in itſelf, yer it 
craves to comeforth to the view of the world, under your illuſtrious name, which it it ma 
be acceptable unto your Highnefle, then I shall think my weak indevours happily facriticed, 
and acknowledge my ſelfe much obliged to your Highneſle, andshall not onely be bound 
to pray unto the Lord of Hoafts, to honour and bleſle your proceedings here in this world 
with happy ſucceſle, but alſo to crown you,your Reyall Mother the Pueen of Vertues,and her 
princely progenie with eternal] felicity hereafter, beſeeching your Highneſle to belceve, that 
no creature living $hall more heartily fight,nor more willingly die in your ſervice, then 


Sir 


Your Highneſſes ever moſt humble, Obe« 
dient, and devoted Servant, 
Henay Haxnan, 
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of cightſenerall peeces of Ordnance, as theyare founded 
 vnder the'Conmimaund of the Lords the States General} of the Vnited Provitces, 
_ _- Withthcirappurtenances, carriages, Engines ; together with Morters afd Petatds, quadrants, and 
InftruMon-for Maſter Gunners,-and-Canoniers with diverle other Inſtruments & materials, . 
belonging ro the warres , withthcir ſeverall vics , and pratizes demonſtrated. 


THE FIRST CHAPTER. 


"Tre of the Leagues, Alligations,and Commixture of mettals,Wherewith Ordnance 
are Cait; and made intheſe Countries , and eiſe Where, ; 
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5 fore,muſt be refounded into fame better ; and more ſeruiceable formes, 


fheir proofe, | | | 
Our newe Ordnance then being founded with theſe new aligations, and aloyes. are 
commited with three fourth parts of red Copper, made vp in Sowes one fourth part 
of Bell metral caſt alſo in Sowes, and one ninth part of the fineſt Cornishtinne you 
can gett, | | 

. .. Theſe bricks are peeces of red copper weighing, abour 501b. weight , caſt after the 
fashion of a $quare footed pauetnent, and your great Sowes, are peeces of other Cop- 
per;melted ohetimeleſſe, then your brick Copper, where of ſome of them weighes 
200,309.yca thegreateſt 600 1b,a peece, The is tinne mix ed amonglt the Copper, 
and Bell-mertal, thatthey mayec run ne the better in melting, which makes your peece 
More ſolid and firme, | Z 

© Buk.1w Italy $.note Alexander Bianco (.44 wifter Norton onieef bis me"'®.mafer Gunontys, 
and Enginier citeth in bis praftize of Cartilerie) ſaith , That the be#t Alligations of theſe merrals 


for Orduanite i for every 200, lb, of Copper 20 lb. of tinge , and «5 1b. of braſſe, or Latton ts 10 be 


wnixted therewith. And Digco Vitano a Spaimyard , Captaine of the Ordnance in the Cale of 
Antwerpec, in hi inftruttion of Cartileric affirmeth , that the be#t ligaturc for Ordnance # 106 
{b, of Copper , 3b. of tinne aud's th. of Latton ,and to tb, of Suvv-lead , affirming that lead being 
For: | oeald malt the peece-become hard, But le Sicur de Briflac,a french man in hi militatie 
diſcourſes ſaith , that the french , Founders vnto every 100 1b. of Copper doe.ertther ad 20 Ib, of 
wl/-merral; which t 2 5 pount of Tinne & Lead for 100 1b.of Copper , orbraſſe , or tiſe 19 1b. of ſoft 
Gate ts evimmohee braf fer, 
«The Lords the States have#%in:the Hagh avery brave founderie , and a work-bouſe toyning to it, 
in which they doe. all their maſſive Workes , and behinde that a ſpacious roome ; Where they Sertand 
place al their carriages , Which, u kept faire and ary, and be{ides the Maſter Founder hath a houſe 
tortwell in, all Which belongs tothe Land, | _ 's jc | 
The Maſter Founder mu#ibe very careful in makeing choise of his powders , & Earths Where. 
#vith he & 20.make. bs Mouldes for the Caiting of braſſe Ordnance in , that they be able to reſi? 
the fire, andveceiut the melted inettals: + 80.4hat they maye render them 10 be eait , ani founded 
weatth , Without being Subject either th be arminuhed ; crackt , or peeld, When they shalbe nealed, 
which s ſuch 4-matter,as without experience cantiot be done well, Wherefore , 1 Wil conclade With 
Wa#er Norton w- his pradfize-of-Artillerie', that good Barths are neither fatt , not leane , but 
berweent beth, and vf 0p ih Firbrill rune by mpuld, Whith ſoone dryeths,; andremaymtth firme, 


Wirhout breat ingy being able ro-rehgt 4 e vehemencic of the fire , and ſuth Earths are mot com- 
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_ 7000 [b. weight , he hath 840 gilders for him and his men, the re 


n T he principles of tlie Ht IM iltarie; 


Now to finde ſuch Earths , as ave fitt for your worke , it behoueth you. to (inke verſe pits; @þ 


Caues vnder ground , Which have wot bin much flirred. And after you have brgan your norte, 
«nd Compounded your Earths is 4 bouke,or heape,and wett, and moitined them 5 paſte,beging. 
then to heate them With a rod of.yron', as the Porte uſe to doe their Claye; They take m0 thin 
parts of the whole lurnpe, and mixe it With lint of linnen cloath,and then beate the ſame together, 
wntill they be well incorporated, that they maye appeare all one ſubſtance, and if ay ſroll 


ſtones chould chance to fall among# it, then pick thene out , or braiſe them, «: ſmall aamaye be, 
#hat the powders being Well rempred , maye ſerue Jor your wid; ind forme re He vez 


* Of makeing of moulds for the founding of Ordnance. 


( He Maſter Founder having $5 pomnr% ang reſolued of what kind, and what ſort 
of that kinde the Ordnanceas , which he intends to caft, he is then firſt to make a perfet Modell there 
of , cither of timber , or of Earth, orboth , with all the Mouldures , Ornaments, & compartiments; 
cuen as you would have the pcece to be, which you muſt chinnely annoint with ſoft hogt-greaſe, and 

then cover it overuith a Colume ofthe afore ſaid tempered Earthp, made and dryed by little and litle , aug 

menting it , vnrill it be of a Cotnpetent ſtrength , and thicknefſe. This Colume muſt be made ſo, as it ma 

be taken into two or more parts , tothe end,to takethe ſaid modell, or patterne out of yr,and it is to beforti» 
fyed on the owlſide, with plates of yaon , at long as the Chaſe of the peece is, and with: yron Wyres an inch 
each from an other, and laſtly with y-ron Heopes a foote , 01 two afſunder, to knock off, and on, as occafion 

Shall require. Their muſt elſo be a ſmooth, and eguall Cillender , whoſe Dyamitre muſt be iuſt the bei 

of the Bore, and-made of the ſame Earth, moulded vpon a ſtrenge Iron ſquare Barre, and vpona Cord woulded 

about the ſage, to make therewith.the ſoule , Concaue or hollow Cillmder of the peece , b placing yt ( 
helpe ofthe Baſc, and Muzzle ring } exaQly in the midſt of the Vacuity of the outermoſt Colume A hich 
whenthe Patterne , or Modell Shalbe taken out , will remaine hollow , to recciue the metrall, that muſt make 
the bodic of the pecce. Alitheſe muſt be well ioynted together, paliched ſmooth, drycd Nealed, that the mers 
tall maycrunne fine, and come off ſmooth and neate. | any vr 
Laſtly , the patterne of the breech, with all the Mouldures, and Caſcabell,is itt like mannerto be Courered 
ouer, by litle and licle withthe fame tempered Earth , which muſt afterwards be Luted neatly , and ftron ly to 
the breech end of the outter Colume : all which Mouldures, Rings, Armes,Deriles, Flowers, Trunions, Det 
phins,and Circles, maye be at pleaſure added there vnto, vpon the patterne, either with waxe, earth, or 
ſer, and ſothe perke& Imprefiion thereof wilbe recerued by the Concavity of the out ward Colume , keepin 
Kill the due preſcrihed proportion ofthe peeces (yow intend to caſt ) accordmgto the kind & ſort thereof, fo 
the reſt ſe maſter Norton in his 2.1, & 2 2 Chapters of the praQize of Anillerie. 342 
Having thus digrefled , I will returne againe to my former matter , and giue the gentle Reader te vndee 
ftand, $hat the States have Conditioned with their Maſter Founder, that he chalk: at the charge of mas 
keing all Moutdures , Formes , caſtings, borings, and finding of firing , for which he hath from rhe States fox 
ildens , or 1 2 hillings Karling, fer the founding, of 100 1b. _—_— ſothat for a whole Canon, which weighs 
proportionally. Now, when any old braffe 
ceces areto be caſt , they are delivered to him by weight, and he is allowed him ten pounds in every 1900 1b, 
weight for droſſe and waſt : for you muſt vnderitand , that Copper & brafle have much more drofſe in them, 


then gould or filyer, becan(e the fincrthe Alloye is, the lefſer it will conſume by fire. | 


The greateft number of new peeccs caſt in the States Eounderie at the Hagh, cuery yeare by the helpe of 
ſome , 20 men are ſixe whole Canons , twelve half Canons, and fixe-long Feild peeces, or demy Culvering + 
makcing in all the number of 24 peeces of Ordnance. But of late yeares they caſt diverſe ſorts of fend? 
Short Demy GCanon,and ſmaller Drakes, as now the occaſion of fervice requires, | my 

Theſe Ordnance being founded and made, the Maſter Feynder is to deliver ther to the States vpon Proofe 
in the preſence of ſome © mniGonert, and the Controulcur ofthe Ordnance, who are to ouerſce them, and 
to take care, that the pecce, which is to be tryed, be well loaded with her due weight of powder, and buller,and 
rammed well home. | IOW) A Ho 

The proofe of a whole Canon which weights 7000 Ib. weight,and carries an yron bullet of 48. 1b. wea 
muſt becharged with 32 1b. of fine powder, and with the buller aboue ſaid well rammed home ;* but the ordi- 
nary chargethen of it wilbe rioe more then 20, 19, 0r 18 1b. of {inc pouder at the leaft :' A halfe Cariva which 
weighs 4500 1b. weight and shootes a bullet of 24 1b. weight , the proofe Shot muſt be 1 6. pounds of fine 

wder & the oratnaric charge. 12 lb. | 


A Feild peece , which weighs.:3 200 pound weight , carrying a bullet, of 12 1b.muſt be loaded with nine | 


unds of fine powder, bur the ordinarie charge is noc more bur lixe pounds. : IK 
The Faulconet, that weighs 2100 Ib, which carrics a bullet of. fixe pound: weight, maſt be loaded with-4 
and a halfe 1b. of fins powder for it proofs shotr, and with z 1b. for iorfieate charge. $4 een 
Note alſo, that a Canon , which shoots a bullet of 48 lb. muſt be bored fot. a bullet of 5 2 bÞÞ. 
Weight, A Demy Canon , whick carries a bullet of 24 tb. muſt be bored for a bullet of 28' pound, - 
Weight, A quartez Canon , whichcarries a buller of 12 1b. muſt le bared fora bullerof 16 lib. 
A Faulconet wiich carries a bullet of 6 1þ. weight, myſt be borcd. for a buller of 8 1b. AW 14 
Your whole Canon, and Demy Canon, are commonly peeces for Batterie, vſed at {ciges for to make 8 
breach, bur your Feild peeces,and Drakes ate ts be drawne to ſome ſuddaine peece of ſeruice, as in the day of 
Battl2,vpon a Paſſage, or vppon Plate Formes,.& Batteries 'made vpon tho line « { Cir:umvalatione, or forche 
defenco of a Campe, when an cnnemy is at hand, and the reſt of the short chambred Drakes likewiſe. 
A Canon ora ſmaller peece of Ordnance, mayc shoote in 12 howres ſome 80 sf oot, yea 100, if it be aot 
Ouet Heated, but after yow-have made with it ſome 10 or 1 2 shottarthe moſt, wufthive a Gooling came, 
by caſting ouer the breech of it a Danck kair cloath a preyis while, andthac will coole & enaughe i \) 6k 
- : \ - s 
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prafliſedin the warrs of the united Provinces. 3, 


Mvr a whole Canon mounted vpon a block waggon , or "or its owne war i, a it is commonly drawne in 
le I 


pheſc hollow,and marthic Coumries, with atceme of 15 couple of Buſtic horſes, beſides the Thiller horſe, ma- 
ing account, that euery couple of horſes, muſt drawe forth ir Shares 600, yea 650 pound weight ifthey be 
toit. A Demy Canon with eleven couple and a Thiller horſe, a quarter Canon with cightcoupple and 

a Thiller horſe , & a Faulconet with foure couple &a Thiller horſe., and your {maller Drakes with a number 
oportionable tothe weight aboueſaid , yea cuen to a ſmall Drake carrying a bullet but of one pound weight, 

63 drayne but witha Thiller horſe. The length of the chals of cuery peece both Reinforced & Chambred is 
gotel aboue its figure, | 


T he Demon#tration of the eight peeces of Ordnance , which are 


in mo# uſe , wnder the Lords the States ſervice, 


And firſt of foure peeces of Ordnance reinforced Plate A. 


which shootes an yron buller of 6 1b. weight , which being layd leuell by the mercall, other- 
wiſe called the Horiozonrall levell $00 , by rhe Levelaxis, or diſpart,, commonly called point 
'V blanck 400, &at the bigheſt range 4090 paces at'2 and a halfe foote to the pace. | 

Number 2-is x Feild pcece, or a quarter Canon, weighing 3200 Ib. being 8 foote and three -quarr 
of 2 footc long , wch shootes an iron bullet of 12 1b. weight, & carries by the mertall 600 , by the Axis 
or point blanck 3oo, and ar the higheft range 3800 paces. - 

Number 3, is a Demy Canon , weighing 4500 pound weight being romd a halfe foore Ionge, 
carrying an yron bullet of 24 1b. weight, which will shoote levell by the merall or Horiozontall levell 800, 
by the Axis or point blanck 400, and at the higheſt range 5000 paces. : 

Number 4, is a whole Canon, weighing in mettall 7000 1b: weight , carrying a bullet of 43 1b. weight, 
which shoots by the metrall, or Horiozonrall level] 1000, by the Axis, or point blanck 500, and at the highefk 
Fange 7800 Paces at two foote and a halfe to the pace. 

I refecre the Reader tothe other ranges ſpecifyed in the Quadrant and table fallowing. 


N Vrm. 1. isa Faulconet weighing in mettal 2100 Ib. weight, being 10 and three quart of a foot long? 


Oftthe other foure peeces of Ordnance, called 
| Drakes chambred Plate B. - 


= JI mber i. © 4a mall Drake, Wei bins 240 tb. Weight in mettall,and s 4 foote long,carrying 
N- bullet of 3 Ib. Weight charged with one lb. f powder, Which Will shoote lewell by the met - 


tall r79, by the Axi,or paint blanck go and ai the highett range #00 pace. 
Number 6. # a Drake Weighing 540 pounds, 5 foot long corring 4 bullets th lb. Weight loaded 
Wvith 2 1b. of] 1, Which Will shoote lewell by the ettall rpg , by the Axk or point blanck, roo, 
WR _—aA-,,. Tc. TE ITTTTYTETTSCS wh 
Number 7. t 4 quarter Canou Drake Weighing 1130 lb.weight in mettall,-6 foote long carrying 
8 bullet of 12 1b, Weight, charged With 4 lb. of powder , Which will choate lewell by the mentall 26, 
þy the Axi,or point blanck 1 40 and at thehight#t ravge 2500 ow. CIP a 
Numbir-#. 8 thort Demy Caneu Drake, Weighing 22 50 1b.Weight in mettall, s 7 foote long, 


' Carrying a bullet of 24 Ib. weight, Wwrh 6 lb. of powder Which , Will shoote by the mettall,, or Horio- 


eontall levell 340 , by the Ax , depart , or point blanck 180 and at the bei? , or highe#t elevation 
2770 paces. -* Note bythe 'Waye, that the longer the chaſe of a peece #, being reinforced &F 
Well charged, the further it will carrie its bullet, ana the ſiroak the more violent, 4s jou maye ſee by 
long Culverings , ad-ſlinghs of ſome. 24. or 25 foote long in chaſe, Whereof the experience 
1. bin rryed at Arnham in Gelderland , where « long Sling lay vpon 4 Bulwarke, which chert 
Fom Arnham #0 Nemegen being & Exglich miles dilfant one from an other. _Againe the Shortes 


' rhe chaſe of apceces it jau tn theſe Drakes, #he shorter it. carries the bullet , az you maye ſee by 


their ſexerall ranges. Ou omg nn hf 

-. Ter this doth not alwaies hold#rue for Coyne. Maurice Prince of Orange of bleſſed memorie, 
gryed ance 4 half Canon wporfThe Strand at Scheveling , giving it the due charge of powder, and 
teuſed the Camvmier to levell in 22908 its hight? range, at 6000 paces, to rrye thu conclajion, to 


fee how farre'it Would carry., When it was Shorter ,. cauſed ſome two foote and a half of yt ta 
beſawne off made ittbe loaded agdine , 5haot it off , and fauna: that it carried it bullet as farre an 


. 
- 


3 To conclude wk Touch-hol ; 1 have (cepen Oftend vyponthe Weſt Butwark, that fone rouch hotes of 
Canon , were blowne [0 greg with often and eonfintall sheoring, tuat I have putt my fiſt into.thers;' "Now 
pb atouth hole being 


on iomh thees'de Bath inckes zmage eaſely. be cemadied, For-if yow bverchs 
2 ohs 


'4 
[] 
Þ 
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4- The principles of the Art «IAilitarie, + 

hole round, and drive in a {crew of yron into it,'a8' thick as your fioger , and in the:midſt- ofthe ſcrew abous 
faid, bore a ſmall Touch holein yr, yow $hall finde this to laſt longer vnblowne ,then any other way, whick 
hath bin invented , for now whenordnanceare caſt a new atthis o , forthe preventing of thisrwo much bla 
Wing, they yſc nowto make ſuch a touch hole witha ſcrew, as'is here” mentioned Which will'not ſo gone be 
bloywne great, and as your brafſe or Copper Touch hbles will. © on er dn, 
THE SECOND CHAPTER: eb. 


Treating of a ladle, a Rarnmer, bi a Sponge, and a Feild Carriage for a yeece of Ordwance. 
' as chal be demon#trated wider the Carriage, * att 2. 


He figures of a ladle, a Rammer, and a Sponge is repreſented vnto yow vnder 


the Fanlconet, and. feild pecce , with, their iuft-lenght; and thickneſſe, after which forme yaw maye 
iefſe of them 


Le 
lawarh of 
pe Dyamites 


u 


r 
Eo 


"Hee "Pas Jo 
« © *A\ 2. 48 


ciatir) 


 Y he Chaſe, or Colume.” - owing vs huh, 
C4. the Cotnish, brow, or baſe ritlp of che peece,” SR ITTLPTTA CULLIETTS\ENG 
B.' is thee peeces neck, 'C. the peers Boutillor Aſttdenlf eafedrhemaſſel Ringes , vi» 
D. TheReinforced ring, EThe trohion-ring 3? Hoſe 3 croviionsiare. ts [bdles', or 
' "Whith rhe peece licth inits carriages * E Hh that pay of the peecebeeweene ths Breech , che 
Z trontous , & the eares, \? 4% HG DEB Y BUY ec DNBITYb[,) mmf Wh KNCOL a, \ 4 
FI. jthe Calibre, Monld, or the bart of he petee.”\G;% vhe touch-hole; eveallithemerel 
> bebinde te touh-hole,s cated the'Breethi "'F 2oivhe Golte of the peter: #, The Galar 
_ Cabel, or the our mo? poramel or burtoz2 of the peece, FL, &the mertaline Subrtuce., off 
 thickneſe of the Colle, about the breech of the piece abont the'voncave. Gilleatdet echer- 
" Wiſe, cal [1 he 'SdbWwle of the precds £6 wh 4 10 by Hao. Fo WG. by GG n eau Vad LEK: %> * 
CM. 4 the mettaline. Subſtance ar her rave} (and Styjes' bf Gravitiey;by which-obee 2 haifed gp 
toro het Carriage," $0 much of her bo##*ay as the \ptWdsr, and hoot; exl/ed eb charaa 
Ber, of charge cillender; the ref the varaut ci cider Vol rhbebegs circles; and nirences ak 
her mouth & breech are called the Ftiezes. To conclude , the ordivarie Condnaof«Battgrie ig 
ſcenes. cights of (nbHance in their chambers fine eights at their, Trunions , & three eights of 
te muzele,# ncls of the Dy amitre of ch Callbues, by Wires in Tchr of orc 
Cavd thee much briefy for the demenirating-ufutyacherorce of AApance WAKE FHNF «; ER 
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Trafiſed inthewarres of the Vulted Nether-lands. 5 


THE DEMOMSTRATION OF THE NEXT 
Figures following, and firſt of a Block, ora long Waggon : 


THE THIRD CHAPTER 


I-28 firſt figure underneath number 10. sheweth you of what ſingular uſe and accom- 
modation your Blok, or Lisng waggon © forthe carriage, anddrawing of a peece of 
Ordnance, or tor the carrying ot ſmall! Punts, or Boats to clapp on a funden over a 
River, orabrooke, when $i.05 may ſerve : therefote there is no one Inſtrument more 
uſefull for the traine of Ordnance then this is, and are excellent goodallo to ſtopan Avenne 
or a paſſage croſwiſe, where an Enemies horſe may breake inupon an Armie unawares, 
eſpecially, when one hathno time to caſt vpa trench, or a traverſe vpon it. Beſides,a peece 
of Canon will be eafilyer drawne, through moorish, foule, and ſandie wayes vpon this, be- 
cauſe the peece lieth more ſteddie, and is not ſubje& to ſo much w.enching afide in durtie 
and Ruttie waies,then ypon its proper Carriage. Now whenſoever an Enemie should draw 
neere unto an Armie by the helpe ofthe Fearne, you may quickly hoizeit vp, and laye it 
vpon its own carriage. The forme and moddle whereofis repreſented unto you in the figure 
following, noted number 10. 

The ſecond figure number 11. demonſtrates to your eye a halfe Canon mounted ypon its 
carriage, drawne with {cyen couple of horſe, and a Th:/ler horſe, and this to be underſtood 
ina good way : but if the way be foule, morich, anddurty, tnen fora whole Canon, weigh. 
| Ing 7000, li. weight, you muſt ſpanne in 15. couple of horſe.anda'Thiller, for a halfe 
cannon eleven couple anda zhiller; for a feild peece or aquatter Canon fix couple and a 
Thiller; fora Falconet two couple and a thiller; and for a ſmall Drate weighing 2500. pound 
weight. one horſe. You muſt obſerue alſo that the mettle of one of the States half canons 
weigheth (as is ſaid before) 45 00 pound weight, the carriage and yron worke thereunto be- 
longing about 900. pound, ſo that theſe horſes are todraw in allthe weight of 5400; pound, 
and the other peeces proportionably, 

The third figure, number 12. repreſents unto you this, that when you want or cannot uſe 
Canon horſes and Athrals, how you may then by the helpe and ſtrength of men, drawe a 
peece of Ordnance tothe topp of ail, and thereto make a ?latforme for the battering of a 
Caſtle : Now preſuppoſe you are to batter it with 16. Peeces of Ordnance; to wit, eight 
Demy canon,and 8 2warter canon, the firſt carrying abullet of 24. li. andthe ſecond of 12. lis 
and are to carry along with you all neceſlaries, as Powder, Bullets, Match, bedding, races 
and diverſe other materials. The queſtion is how many Souldiers, Pyonniers,and workemen 
are able to doe this? which DzegoYfano inhis 22. Dialogue refolveth in this mannex 


2 


following. © © * 


& 


Of a Block wagzon, and drawing of Ordaance. 


Firſt for 600: halte Canon Bullets, each bullet weighing 24. pound, the whole weight of 
them will come to 144000.'pound. Now if you lay three ofthele bullets; ina wheele- 
barrow, they will make 7 2. pound for every Souldier to wheele, and will require 200, men 
to doe it. 20k Hin | | LOTT | 

And for 6397 quarter canon bullets, weighing 12. pound a peece, the weight of the 
whole will be 7200. li : now putting 7. of theſe into a wheele-barrow,for every mans share 
to driue, you muſt have 86. men inall, and every man as before 2.pound weight. - 

Ftem for 168. weight of powder, forto charge theſe 16. peeces of Ordnance withall, 
each halfe canon requiring 12 pound of good powder for its charge, and tor your quarter 
canon, or field peece 7. pound; you muſt have 240. ſmall firkins, orſo many leather powder 
baggs to carry it in, and' giving tO cuery Souldier 70. pound weight of powder, it will 
require the ljke number of 240; men to carry it,asis repreſcnted vnto you inthe fourth plate 
and 1 2. figure following. | 


Now forthe Atze/age or drawing repes for theſe 16peeces of ordnance,repreſented vnto you 
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6 The principles of the Art Military. 

alſo in this fourth plate and 13.figure, isshown you the manner of it, by dividing you; men 
into three drawing files or teames,according to the greatneſle of the peece which your men 
are to draw up, tor a Demy-canon, carriage, attelage, and all will weigh a matter of 6000. 
pound weight, now giving to every man 60. poun weight to draw ſuch ahalfe Canon will 
require a 100. mento draw it, and propertionably the 8. halt canons 800. men. 

Fora quarter Canon, carriage, attelage andall, will weigh 3000. pound weight, now al- 
lowing to every 60. pound weight to draw,every of theſe 8. peeces will require 43.men, ſo 
that for theſe 8. quarter Canons you muſt have in all 344. men, which being (as is faid)divi- 
ded into three equall files and diftances,each drawing rope muſt have 14. men and one odde 


man over to 20 by. 


Andbecauſe it may ſometimes happen, that by reaſon of theſſteepineſſe,badnefle,andun- 
evcnneſle of the way, you may be drivento diſmount and remount your peece ere you get 
. upto the top of the hill, you muſt carry along with you a Fearne,awinch,or a Scalet,with all 
appurtenances thercunto belonging,as winding roaps,aniron goats foot, withacrow, pinns, 
truckles, pullies to help you withall at a deadlitr. All theſe Engines and Materials may con- 
veniently be carryed on the shoulders of 3 o.men,infomuch thatif you make your calculation 
you hall find that you muſt have for the drawing of theſe 16. peeces of Ordnance, andfor 
All things above ſpecified, the number ofa 1 703.men without any difficulty will do the deed 
and draw theſe Ordnance whitherſoever you pleaſe. The Fearn the figure and its neceſlaries - 
Shall be deſcribed unto you inthe next chapter following, PE 

Now for your attirals or drawing harneſſe,to the end that every man may draw alike Share 
you muſt faſten a croſlebeame or barre to the end of the fore Waggon marked as you ſee yith 
A. B.through which you put your drawing roaps into an equall diſtance,that your men may 
not hinder one another drawing, haying behind it three mento ſtcer the peece aright, when 
you cometo any winding or turning in the way. | 

Again, ifit bea whole canon ora pecce of Ordnance, which you are to draw through a 
trench toa battery,or ſome other place, where you would plant ir, and find theſe drawing 
ropes toshort for the menthatareto draw it,then you muſt lengthen the ropesand faften an 
ah croſle barre juſt in the very midſt,and this will guide your peece from wrenching aſide 
for certain,the shorter your drawing ropes be,the more ſteddier and eafier your peece willbe 
drawn,to every-drawingropealſo you mult have as many necklines to caſt about your mens 
Shoulders asyou have men,to the end they may draw with more eaſe, ſtrength, andtake fir- 
mer footing. Nevertheleſle if you draw your peece afterthis mannerup to ſome ſteepy hill 
leaſt the peece should fall downward and overturn them, forthe avoiding of this danger, the 
muſt inaninſtant whip theſe lines over their heads to looſen themſelves from them, or elſe 
cut them oma luddain,but then it is fafer to draw with their hands, 

This manner of drawing of Ordnance is no new thing,but hath been pradtifed by the firſt 
conquerours of the Weſt Indies.as Pizarre, Ferdinand Cortes,and diverſe others,who with the 
ſtrength of men drew their Ordnance over hils and mountains to the City of Mexico, Like- 
wiſe Henyp 4. King of France, of immortall memory, uſed this manner of drawing of his 
Ordhance overthe Alphesin his laſt warres of Burgundie,andinftcad of pyoniers uſed luſty 
Swiſlers to do it | | 

The 5. rings called in dutch, Mailles, number 14. is to try whether the bullefs which you 
are to chooſe inthe Arſenall will fall through them, which ifthey do,then they will fit your 
peeceto ahair,the ſcverall bores and calibres of your 8,peece of Ordnance Jeſcribed before, 
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[The principles of the Art eMilitayy, 
THE 


VLE CALIBRE, TEACHING ACANONIER 


 Howby thehelpe of theſe fiue maz/es or yron ringed hanels, numbred A. B. C, 
D. E. he may fitthe Calibres, or Boores of theſe 8, ſeucrall peeces of 
Ordpance, figured out aboue,as alſo by the middle figure ofa 
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| A The bore of the ſmall drake chambered 

The Maile B fi T The Falconet reinforced num, 1 as alſo the Saker chambred. num. 
C 
D 


or Ring. 


Both the half Canon reinforced N.3.the short french demy Canon. N. 


E F S The Whole Canon. 


THE DECYFERLRTING Q-F 
| Bullet, orany other peece by letters, as folleweth. 


Eſides this manner aboueſaid, by fitting your bullets out of | point of your DGompelhs you $hallraiſe the other which was in the 


, the Magazin, for the Calibres and bores of any peece of ord- 
nance, by the helpe of the mailes, the Caeron bullet 
marked H.shewes you alſo another way to fitt the Calibre of 
a peece of ordnance, with a right bullet, by giuing it the re- 

quiſite vent. As forexample, take the juſt Diamiter of the mouth of 

your peece with a paire of ſtraight Compaſſe-and then devide the ouertur 
thereof into two equall parts, and draw from the Center the circle 
marked B- A. and E. whoſe Center alſo is noted to be D; which is the 
forme and Circumference of your peeces mouth orbore, Then ſet the 
two points of your compaſſe ypon the points A.and B.in drawing one 

after another,the crſſoe- lines vnder C. from whence you Shall draw a 

line parpend:cular to D. downe to the bottome of the circle marked E. 

and from thence another line to the point A. Then ſet one of the 

points of your compaſſe ypon the point E. and the other ypon the line 
which you hauedrawne from thence towards A. and marke wel! the 
point which the circle makes thereoffrom F. where letting reſt the 
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point E. yponthe firſt line perpendicular, which you haue made from 
the croſſe-line at C. by the Center to D. where the point C. will heyy 
you how-much leſſe the bullet muſt be. Then the Dyamiter or Calibre 
of the mouth of your peece, for giuing it the neceſſary vent, ſo thae 
putting the one point of your compaſle upon the center D. and draw ia 
the r which is ſett ypon the edge of the circumference and Large- 
neſſe of the peeces mouth O, to the point G. and ſo in making an 
other circle the Dyamiter thereof will be the iuſt and requiſite cal;bre 
and Circumference of your bullet, and which will fit thebore ofa 
whole Canon, or any other peece which you shall deſire, . 

There isa third way found out byskillfull Canoniers, by abatin 
the twentieth part of the Calibre of your peece in the circumference 
thereof, to the bullet which with a ſufficient abatement and vent for 
your peece, which rule is eaſily found out by takeing the iuſt Dya- 
miter ofthe mouth of your peece. 


Pra&iſea in the Warres of the united Netherlands: ; 5 
OF AFEARNE; A SCALET, AND A WINCH: 
The Deſcription of a Fearne,called in Frencha Guindall, in Nether- 
duch a Bock, from a Goate; with a Scallet, anda Winch, being 
of excellent uſe aboutthe traine of Ordnance. 
Repreſented vnto you inthe fifth plate, and 
14- 15. and 16 figures following: 


THEFOVRTH CHAPTER, | 


T He Carriage being placedin areadineſſe, you aretherito hoiſe vpyour peece intoit;whichi 
in regard ofthe weight of it, be it a Canon, or any other great peece of Ordnance,cannot be. 
well done withoutthe ingenious helpe of the Fearne,or Ghynne, ropes, a Goats faote,or an ytory 
Crow. leavers to winde vp. the Rouler. 8 c. eſpecially when a whetle' is graveleti atd ſticks faſt 
1n ſome deepe rutt; or.rotten ground, then you muſt uſe/thehelpe of; the Scaler gr. Winch; de- 
monſtrated unto you inthe figures fallowing. TOI io 5779 trio SnD}5.rit hn 
- Firſtthen you nuſt makeiand frame your Fearne, according to thismodell uſed in the States 
ſervice,which is accountedthe beſt, number 14: and forthe goodnefle of it oughttobe prefer- 
red before all others; and for the lightneſle oft may vpon amarch belayd vpona waggonto be, 
carryedalong inthetraine of the Ordnance withthe Scalet, Winch, andall appurtenances there= 
unto belonging. It is made yponthree Feete, Beames , of Suppotters., triangalar wile ,, ypont 
which it ſtands. The demonſtrations this, 4.4.4. arg the three feete, whichatthe top or head 
of itare induſtriouſly joyned together; from þ. toc. Ethelength of it, ſome 13 or 14 foote 
long: itis frameda foot broad, and halfe afoote thick; d. and e. showes a great yron bolt with 
a round head, andat the other enda crofle wedge to clenchandjoyne it cloſle together. f7 g. is 
the Copper hoocke and ringe, vpon which the vppermoſt pullic or Truckle hangeth; h. the vp 
permoſt truckle itſelfe, through which the ropes are let downe and wound vp: 2. 2. the cable or 
winding rope: k. the lower truckle above the Rouler: /, /. the Plate worke, within which the 
Rovler turnes inits bed, and ſcockets. 2. is the Rouler it felfe. z. #. are the ends of the two 
ropes well pleated, and bound about, whichare to be put through the eares of your peece which 
is to be hoiſed vp - 9. 0. the two oblique yron plated feete , vpon which it ſtands and reſts ypon 
the ground, and by reaſon they are ſo made, cannot ſo eafily flip away , or ſinke into the Earth, 
but makes the Fearne to ſtand ſteadfaſt, and firme. p.p. are the holes into whichthe two wood-. 
den leavers are put into the Rouler and wound vp by two men, the one taking out his leaver 
to put it into an other hole, while the other with all his ſtrength holds the rouler faſt: q. arethe 
two winding leavers. r. the Goats foote,or yron Crowe, neceſſary both for the Fearne, Scalet, 
and Winch. One ofthe winding ropes muſt beatleaſt 25 foote long, and in circumference a 
Geometricall ynch and *; the ends whereof muſt be ſo wreathed and bound faſt together 
that they muſt not looſen. | 
The maine rope muſt be 75 foot long,and 1 } ofa foote about;the ſlip muſt be well wrought 
and bouhd about with packthred, which is put through the two holes of the Rouler. -—© 
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x * 
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Of a Scalet, 


The other Engine is called in Frencha Scalet, or a Ladderet, in Netherduytcha Knape; whictt 

muſt have likewiſea ſtroflg yton Crow belonging to it, athick oaken board, ypon which the 

llers, or ſupporters of the weight ſtands , which are well nightwo foot long and a foot 
road, andabouthalic a foot in thickneſle. 

The two pillars of the Scalet muſt be enchaſed aquarter of a footin the thick board, to giue 

it the more | ae" where vpon they ſtand, and muſt be a matter of two Geometricall toot 


high about the ſaid board, and} and * part of a foot thick , each pillar(as you ſee) having eight 
holes boored through them at an equall diſtance one from an other,thorow which youare to put 
= —— Dd 


to — The Principlesof the Art Hilttary. 


your great yron bolt, which withthe yron crowe, muſt ſuſtaine and beareup the ponderoſity: 
unto this bolt there is an. yron chaine faſtned to it,and nailedtothe right hand pillar as you may 
marke: the bolt it ſelf ought to be 1 5 of a Geomertricall inchround,and 1 = ofa foote long,cach 
pillar muſt ſtand at leaſt halfe afoote one froman other. Vpoa this yton bolt, which may be 
put intoany of the holes as you raiſe ypthe peece, andas occaltan ſerues, reſteth your yron crow 
and leayers,and receiveth ſtrength from ittoliftyp Jour wheele pecce, and all at adead lift out 
of any rutt, moorish ground,or place when it ſticks faſt in it;andas you raiſe it,by rhis engine, you 
may clap thick fagots,or boards ynder the wheele; till you advance it higher to an other hole, 
The Winch or Windlace repreſented here untoyou inthe i4 figure, is called in Netherduch 
1 indaes,oraDumirarh and is adiffering Engine fromrheformer, but of fingularnfe alſo for 
the heavingvp of x peece of Ordnance, carnage,andall, let it be never ſo great, or any ponderous 
weight, as blocks, loggs &c-yea it isof{uch greatitrength ad force thatiris able to overturne a 
hbuſe; and'tath no neede but of one-manto. put it aworke.”” Now to make it ſtronge and 
ſufficient; it twſtbe two foore longattheJevft, 1 þfoote broade;and & foote, thicke,with a vice, 
andateethed {crue comming out ot the midſt of the woodwarke of ir, and winding up itsteeth 
by: the force of - two:feaer: wheeles: turning: with the. midft-of [the woodworke . 
This Engine-tizy alſo be uſed" { as:the former ;) for thelifting up of apeecce of ordnance 
dur of a degpe nuitt;tuorigh-mound;or ar dr or mire into which it is ſunck; by laying of thick 
boxrds,andfieots nder thewheedlegasisfaidandthis will bedonequickly,ſothat you necde not 
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HOW ONE IS TO MOVNT A PEECE VPONITS CARRIAGE, 


by the helpe of a Fearne, or a Ghynne., 
THE FIFTH CHAPTER. 


whereoftobe aſſited, you may let fall downeward from the pullie aboue, a whipcoard with a 
ſanging downe: and turning the ſaid Fearre, till the Plummer 
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IEypy perceive that your Fearne beginnes to giveback , then you muſt preſently let your 

peecefinke,and uuderlaye;and ſettle well the feete of ir,and that as gently as may be, tothe end 
the Cra7 beame, gr Rouler may not be difioynted,or broken. 
_- Finally, givingtwo or three turnes to.the Maine rope,vpon the rouler or winder of the Fearne, 
you muſt winde it vp carcfully, and very gently with the help oftwo men only: in ſuch fort, that 
when one of the levers, or handles hath gone about, the other muſt be held faſt, till that the other 
man hath putthis inits place, to make likewiſe its turne about : or &'e the other man $hall ſtay 
his hand,till that his fellow drawing out his,hath pur it alſo in its hole; which muſt be done ſo of- 
ten, till the peece be hoiſed ſo high, that you may put your Carriage vnder it. 

Alſo you muſt rake heede that your peece knocketh not againſt any part of your Fearre, 
which might cauſe any 4i/2/ter,or that the Fearne might breake,andlerting the peece fall, a miſ- 
chicfe may happen,and put all into diſorder: wherefore you muſt put the carriage underit "ay 
gently, that the Trontons may fall juſt into the holes or claſping ſockets of the carriage, andſo 
guide your peece by the beame which it hath in its mouth, thar it falls ſoftly to reſt upon its carri- 
age,and then locking it well in,and faſtning it with the woogenyon may then looſen your ropes, 
and raking away the Fearxe , your peece being thus mounted you may draw it whitherſoever 
you pleaſe. | Pradti- 


———_—_ OY 
" HOW A CANONIER OVGHT TO CHARGE A PEECE: 


CHAPTER VI 


Ax being brought to a Batterie, and plantedupon a Platforme, having powder, bul- 
Alcts, his linſtock, ſcowrers, Rammers, and all things elfe- in a readineſle, after he hath 
ſtuck down his linſtockin ſome place under the winde, and firſt carefully cleared his peece 
with his ſcowrer and sheepe-skin within, and ſees that the touch-hole be not ſtopped, orany 
duſt orfilth cleaving to it, then one of his Companions, which isto affiſt him, /tor com- 
monly there muſt bee two Canoniers to every Canon, or great peece of Ordnance) brings 
him the pouch barrell,with powder juſt before the mouth of the peeee,and putting his Ladle 
or charger into it, fils it, and leaſt it might be overfull, giues it alittle jogg, that the Surplus 
may fall downagaine into the barrell, after this he puts it gently into the mouth of his peece, 
even till the end ofhis Ladle comes up to the very brich and touch-hole ofhis peece, and 
then turnes his Ladleſoftly, andletsitlye within the chamber of the peece,and drawing out 
his Ladle almoſt to the mouth of his peece, puts ir back againe to take up the looſe cornes 
which were ſpilt by the way, and to bring them up to the charge of powder : this done he 
drawes out his Ladle, and takes out of the pouch-barrella ſecond Ladle full ( for by triall be- 
fore, heknowes the weight and charge of powder, which his Ladle will hold, and which his 
peece well require) and ſo putting in his ſecond Ladle full up to the former, drawes it out, 
and dothas he did before, that no looſe cornes may lie in the bottome of the mould of his 
peece, andindrawing out of his Ladle, be muſt haue a-carethat helet fall any powder upon 
the ground, for itis athing unſeemely for a Cannonier, to trample it under his feete. Then he 
takesa wiſpe of ſtraw,hay,orany other thing: and puts it ſo lard into the mouth of the peece 
(turning his ladle to come to the end of his Rammer) hee driues up the wispe and catries up 
with it the looſe cornes, which happily may be by the way in the mould of the peece, even 
upto the charge of powder, andthen giving the ſtopperand powder, two orthree shoues, 
to make it lie cloſe together in the chamber of his peece, he drawes out his Rammer, puts in 
his bullet, which roules gently into his peece up to the wiſpe or ſtopper which keepes up 
the powder (all this while his Companion ſtopping the touch-hole with his finger, that no 
powder flies out of it, but that it bealſo well fild and ſtopt with powder which hce may do 
out of his toxch-horne afterwards) and then puts in his ſecond wispeafter his buller. And the 
 Canonieristo be forwarned, that he ſtands not iuſt before the mouth of his peece,while this 
is adoing, butafide ofit, leaſt a danger or miſchelfe might happen to him,and thus the peece 
having its due charge both of powder and bullet, he $hall cover his touch-hole witha dr 
Sheepskin,afterhe hath levelled his peece,and ſetting away his pouch barrell of powder wit 
thereſt, in ſome Coxcaue, or hollow hutt into the ground covercd over with ſodds or earth, 
he$hall attend the Gentlemans of the Ordnance his command before he giues fire. 

by | CAN other obſervation for a ({anonier, 
Touching the charging ofa peece Frons- berghen maintaineth, that one ought to take in 
powder one half of the weight of the Bullet. Rivins and ſome others are of the opinion, that 
the more powder one puts in, the ſwifter and further the bullet wil fly shewing many rea- 
ſons to proue it. But experience the miſtris of this Art teacheth us otherwiſe : for a peece 
being loaded with twp third parts ofthe bullets weight in powder, ſends the bullet going 
more {wittly, and ny it further, which hath bin ſo often tryed, thatit is without all 
contradiction, giving this reaſon, that the exhencta is {o ſwift and violent, thatit burſterh out 
of the mould before the two third parts ofthe powder be fired, andthis hath beene found 
irrefutable, 

Again others maintain, that if one should forcibly ramme inthe buller then the powder 
might take fire, ere it could caſt out the bullet, and then would cauſe the bullet to fly further 
then otherwiſe it would do,but you muſt conſider inſo doing,you either indanger the break 
ing of your peece, or elſe make it crooked and unſerviceable, becauſe your ordinary peeces 
will not bear ſo grcata charg of powder, this hath bin tryed upon the Seaſtrand at Scheve- 
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ling by the Hagh in Holland, before his Excellency prince Maurice of famous memory, 
where firſt one and the ſame peece was loaded with ten pound of fine powder to ſee how 
farshe would carry hr bullet. The place being marked where the bullet reſted, «hee was 
loaden again with 9. pounds, which shot as far as the ten pound did, but laſt of all shee was 
charged but with 7. pounds of the fame powder, which carried her bullet further then the 
two formershots: whence one may obſerue, that apeece of Ordnance may be overcharged, 
:nithercfore agood Gunner ought to hauea ſingular care to giue his peece her due meaſure 
and charge. 
Of the Gunners ſervice in generall. | 
Ow foraſmuch as Ordnance are Engins offorce, reaſon, waight, and meaſure : and the 
IN Cm men exerciſed and experienced inthem and their aputtenances, in makin 
platforms with defences, Tronicrs, Gabbions, Loopes, Parapets of carth,and Faggots about 
. 23. Or 24. foot high, of Faggots of 2. foot high of earth, bed upon bed vnto eleven foot 
high,and after 3.foo; of Terraplene,to raiſe the Troniets and Loopes, ſo that for the Canon 
it be 3. foot widein the Barband within 12. foot wide withour the lower part therof to de- 
ſcend ſcarpwiſe the betterto diſcover the Enemies avenews,and offend them the more freely, 
for avoyding the blaſt and ſmoake, and ruine, it would el{2 make: For the Culverings 2 foot + 
anda halfe within, and 9 foot without will ſuffice,and for leſle peeces, lefſe meaſures. If the 
Battcry be to be made with Gabbions, they being filled with earth without ſtones, moiſt- 
ned, and rammed 7, foota peece in dyametre, 3. rankes betwen 2. pecces, if the place will 
permit or 2. at the leaſt, and 3. rowes alſo one before another, ſetting one betwen two, ſoif 
the 1. ranke haue 3. the ſecond will haue two, and the third one, but it will be hard to make 
aſafe Battery with Gabbions, Canon, or Culycring proofe : And each platforme is to haue 
30. foot forthe reverſe of the Canon, and 27. foot for the Demy Canon, he ought to ſee 
that it be levelled, orrifing 1. foot for 20. backwards the better to ſtay the reverſe and faci« 
lity, the bringing the peece being loaded to the Loop : He ought te {earch and examine,the 
goodnefle of the peeces, their Ladels, Rammers Spunges and Tampion,fitneſſe and round- 
nefſe of the shot, forceand goodneſle of the powderand match; Andto ſeeall fitted accor- 
digly, and to placerhe powder covertly, hid fafe fromthe fire of his owne asalfo of the 


Enemies Ordnance, to ſee the Gunners take their markes toward the under part, giving each 
under Gunner his charge. : 
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HOW A CANNONIER OVGHT TO LAY AND 
Levell his Peeceand to amend abad shotr, | > 
| CHAPTER: an: 
Aving time and Command to lay and Levella Peece, accc:dingto the ordinary aymey 
to try how farr it will carry, the Canonier $hall take along ruler, and laying itvpon the 
midſt ofthe Frizes, aſwell of the brich,as of the muzzle of the peece, anda levelluponit, he 
Shall raiſe or ſinke it, untill the plummet of the Levell be iuſt in the midſt : then taking away 
both the Ruler and the Levell, he shallſee even with the Frizes, the point or marke which 
this ayme diſcovers, which without doubt will be the place it wil carry to;with whichaccor- 
ding tothe levell of the mettell, whereof wee will ſpeake hereafter,jt will make but the half, 
But ifhehathno leifureſo to uſe the Ru/erand Levell,he may take his ayme,or lay his peece, 
as he finds good, according to the charge and proportion of his peece. Ithe ſtrickes his 
marke, he may then be aflured, that his aymeis right, and uſing the like weight of powder, 
will alwaies make the ſame shot, | | 
But ifhis bullet carries over, hc shall leyel his pecce againe as he did before, and having 
oot the firſt marke in his ſight, he shall neither Rirre nor mooue his peece: but hall take 
away aſmuch of the Fr:zes of the brich,till he {ces theþlow which thebullet gaue,and which 
will bee the true, and right ſight, which he preſently may trie by laying his peece upon his 
firſt marke,which without any doubt he will ſtrike. | | 
Now ifhis firſt shot fals short, then he muſt doe as he did before,levelling his peece again 
and then without mooving it, he shall goe and 'take away the Fr/7es from the muzzle 
till hee diſcoversthe blow ofthe bullet, and then he $hall haue the true ſight; according to 
which,laying his peece upon the firſt marke, bee will ſurely Rrike it,if that there bee no fault 
inthe powder. | | 

There is an other way of levelling of a peece, and amending of a bad shott, in adding or di- 
minishing the elevation, according to diſcretion. To witt, when he shootes short of his 
mark,the peece is remooved andlayd as betore,afterward he raiſes up the Muzzle as he shall 
judg,and as need shallrequire, thathe may ſtrike his defired mark, obſerving well alwaies 
how muchthis elevation is made higher then his firſt ayme taken, which he shall perceiue if 
looking eyen'with the mettell, he shall ſee what marke it will chow him. 1:28 

How a (;anonier ought to Levell his Peece, 

Then giving fire, and ſtriking the marke before aymedat, he may be aſfured,that his peece 
carries right,to which henceforward hee $hall giue as much height aboue the naturall Levell: 
ifit failes, that is, ifhe ovec shootes his marke, let him diſpart that which his firſtshot fell too 
Short, with the length of the ſame, for the leſſening of the Elevation proportionably;in doing 
whereof, without all queſtion hee shall ſee his shott remedied, andaright shott made. And 
this is your common and ordinary way in which Gunners do moſt exerciſe themſelues ing 
with aſſurance that he which knowes not by this meanes to giue the right elevation and 
zange to his peece, is not worthy of the name ofa Canonter, Now for his better underſtan- 
ding I will give himthis example. 

Suppoſe a canon be mounted upon his carriage,and planted upon a plateforme,andis to mark 
ashotat ſome white-ffone or marke in a Wall. To doe this, your Gunner mult take his ayme 
as curiouſly as poſibly he can Levell with the mettell of his peece, but if his shot tals to 
Short, to helpe it hesha!l take his ayme againe, and shall lay his peece as hath beene taught 
before: afterward he fall raiſeit a point higher,ſo that whereas he had but 6. before,now he 
hatl17. points or the elevation, and afterward giues fire. If he ſtriks his mark let him alwaies 
- take the ſame ayme and Levell, But it he over shootes his marke, let him levell his peece as 
is taught before : by diſparting the difference of the firſt, from 6. with that of ſeven points,as 
diſcretion $hall guide him, according to the carriage of the firſt shot,and giving fire, (without 
all doubt) he $hall hit his deſired marke. And his Peece being thus raiſed he muſt keep in his 
ſight the point or marke which isshowne him,and obſerue wel the height which is aboue his 
marke, with aſſurance that when heisto make more shot by keeping this elevation he wil 
never taile, Bur if the firſt shot lying upon the 6. points be to high, then he hall helpe thar 
by the ſame Rule inlaying his peece lower,and ſo hall ſttike his marke whereby he $hall ger 
credit and commendations for it. 
| D 2 | The 
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I6 
CA new deviſe by anyſtaffe, to levell, mount, and imbaſe any peece. 

AZ any peece may with a field Linſtock, Rammer,or Spunge,or other ſtaffebe moun- 
C Ated toany degree of the Quadrant, being thus prepared,firſt mark from one end of that 
ſtaffe a diſtance equal unto the height of the pomel or caskabel of the peece, placed leyell 
upon her platform, & then take the diſtance between the centre of theTronions,and the po- 
mell or caskabell, which make or imagine aſemidiametre of a Circle; and divideit by diago- 
nals or paralels,or otherwiſe into a 1000. equal parts. Laſtly out of the table of Sines.take the 
- number anſweting to every degree out of the ſaid 1000. parts, and ſet that diſtance from the 
laid mark downwards,and if the totall Syne of the table be 100000.0mit the two laſt figures 
of each numba thereoftoward the right hand, and ifit be 10000000. then omit 4. figures 
of each number you find in that Table,andrhe remaining number will shew how many of 
thoſe 1000, equali partsare to be ſet downwards from the mark beneath the faid levell for 
each ſeverall degree : Then drawing alſo 10. paralels or diagonals from the firſt degreeto the 
' ſecond,and from the ſecondto the third,8c.fucceſſively continued from each to his next,no- 
ting every degree with Arithmericall charaQtersz{a you may from fix minutes to fix minutes 
by thoſe right ſignes mount the peece,ſo ſet forth for any peece which it shalbe prepared for. 
This may alſo be deſcribed uponſuch a ſtaffe without the table of lynes ina mechanical man<« 
ner thus, If you deſcribe a Quadrant or quarter of acircle witha ſemidiametre, equall tothe 
diſtance from the centre of the trunions,to the centre of the pomel or caskabel, 8 devide the 
Arch of that quadrantinto go. equall parts or degrees,andthen from each degree letting a 
line fall perpendicularly upon the baſe ſide of the ſaid quadrant, andlaſtly,each of thoſe right 
lines being thence transferred from the faid firſt marke downwards upon the ſaid ſtaffe, and 
marking them with arithmeticall figures for each degree,thereupon making alſo paralels and 
Diagonals as aforeſaid, you may thereby Geometrically and mechanicaily marke the ſame 
from 6. to 6.minutes as before. Theulſe ofthemis plainand cafie,for if you bring downethe 
centre of the caskabel or pomel of the peece to any number of the degrees thereon ſo mark- 
ed,for that peece,youſetting the lower endof the ſtaffe to theplatform being even,although 
it be rifing or deſcending backwards,lI ſay then the axis of the bore of that om wilbe found 
to beelevated tothe degree afſigned : If you be to imbaſe the peece,thoſe lines and number 
alſo ſetabove the firſt named mark, will perform the like office there, in the thing required, 
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Trafiſed inthewarres of the Vulted Nether-lands. I7 
OF A QYAMENSNT LEVELS AND ULHER 
Inſtruments for Ordnance, and the uſe of them : 
The forme, proportion, and making of aquadrant and a Lewell, with an inſtrument to shew the 
£ uſe af it, is very neceſſary for maſter-Gunnetrs; and Canoniers, for the Levelling 
and ayming of (anon, other Ordnance, and Morters demonſtrated in 
the fift plate, and 15. 16. and 1 7 figures following, 
| CHAPTER VIIL 
T O make a quadrant, as is fitting, one mult firſt make the whole circle marked 1, which 
. A is devided by lines, running fromits center into 48 equall parts; atthe end of eachis 


' Noted the number thereof,incloſed in aſpace between two little lines within an other circle, 


and between two Yergets or ſmall rings, where you ſee there is a ſpace alſo,by which the ſaid 
line is devidedequally in the midſt. 

Witha quarter of this circle is made your 2uadrant marked (2)being from Idevided into 
twelue points, making ſeven degrees anda halte, fo that in all they make 90, which is iuſt 
the fourth part of the 360 degrees of the whole circymference of the world, 

It may alſo be devided, as you ſee upon the white, each one the outſide, into 45 points, 
wherof every of them make 8 degrees: fo that the whole 360 degresare comprehended 
within them,according to this form and deviſion is made your other quadrant, noted(3)and 
15 marked with, 4. B.and C.devided into 9 equall parts,cach ofthew making 10 degrees. 

Now by theſe two qnadrant, the plummethanging in the midſt from the poinr ot the 4 5 
degree, which are alſo devided into two equall parts, is showne to you the higheſt clevation 
and range ofa peece, yeaas ever the peecce is able to carry atlength, as you may ſee inthe 
hgrues following ofa Canonanda Culvering. 

The like is alſoshowne you by the Level/ marked (4) for the ayming, and levelling of 
pecces, when you are to take your make aright, whichalſo is uſefull forthe making of your 
Platformes, and beddings for Ordnance, all which are neceſfarie for the Art of Gunnerie, 

This may alſo be made by a quart of the former Circle, if you devide it into 12 equall 
points, and ſo notedand ordered, that you muſt beginn to count from the midiſt of it, to- 
wards the ends or ſides to the 6 point, F4 that your p/ummet, being upon the 6 point iuſt as 
the others, you hall, fide that your peece is laydat its higheſt clevationand range. 

The Cartabon (or your foureſquare levell) marked 5, comprehends alſoall the circle 
aboucſaid, and is devided into 48 pointes, according to the foure quarters of the world, that 
is, Ea#, South, North, and Wef,making alſo foure particular 9adrants,whereof the forked 
dart comming from the center or midſt; showes all the lines, not onely of the Circle,butalſo 
of the .2uadrant, or your foure ſquare levell, and running inaline fromthe midſt, marked 
with O' and N orwith O andS. it will make a Levell, and is in the firſt degree of the right 
Duadrant, but comming from the midſt, and betweene the ſaid lines,it will 5hew you your 
higheſt elevation, as the other Quadrants haue done. The handle noted EF. F. (it it be po- 
ſible) muſtbe 2 foote anda halfe long, whereof cachfoote muſtbe 16 ynches, tothe end 
it may make iuſt 4o inches, thatin 3 foote and foure inches of our ordinary foote, which is 
an ordinary pace, ot halfe a Geomertticallone. 

Of a Duadrant Levell, and the uſe of them. 

Each of theſe oughtto haue inthe midſt, andatthe endalittle hole going from the one 
ſide ofthe handle to the other, which ſerue for this uſe, that this inſtrument being ſetupon 
the brich of your pee, looking through one of them aboue the higheſt Frizes: you may 
giucashreud geſſe how farre your peece will carry the bullet, according to the length, con- 
dition, and proportionthereof. The two pins which you ſee on the fides of it, marked C F 
ſerue to this end, that thereby you may diſcerne the quality of the place, which you would 
meaſure, the pointdefſigning by its fall from the Eaſt towards the North,the length, bredth 
depth, and height ofthe ſame. Finally this inſtrument contayneth many miſteries of great 
conſequence, andis ofexcellent uſe both for an Juginer, and a Canonier, 

The common rule, whereby a Canonier may know how farte his peece will carrie, and 
how tarre from one degree ro an other, according to the elevation thercof, let him firſt ſee 
how many | E paces 
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13 The principles of the Art Military, 
paces it will carry being laid even with the mettle, which afterward he $hall devide by 50. 
and multiply the Quotient by 1 1,andthat will bring out the number of the further digrefſion 
or range, which if he devides again by 44- he shall then findthe quotient to bethejuſt num- 
ber of paces whichthe bullet will looſe in the other ranges,degree by.degreezas for exam ple 
A battering Canon will shoot its bullet being laid even with the mettle athouſand ordinaie 
paces,at two foot anda half the pace,which being devide by 50.your quotient will give 20 
which being multiplyed again by 1 1.1t will give 220. paces, which js the number of the next 
digrefſion, madeinthe ſecond degree ofthe quadrant, or the firſt afterthe Ievell aboyeſaid. 
Burtail the other digrefſions or ranges,do alwaies diminish even untg the 45 . degree. To 
know then what this diminishing is fromdegree to degree, eyenuntothe 45. which is the 
higheſt clevation, you muſt take the juſt number of the digrefſfions from the tirſt to the A5« 
which will be 44. now deviding them by the former number of 220. paces, you hall find 
your quotient to be 5. which is the number which goes alwaies, decreaſing fromthe firſt to 
thelaſt digrefſion,ſo that your Canon being laid upon its naturall mark, in which it is raiſed a 
degree aboverhe Levell, even with the mertle, making a 1000. paces as is faid, being laid up- 
on the ſeconddegree, adding 220. paces to it as an adyantage, then it will carry the bullet 
1220. paces beforeit ſtops. Again, you may add the ſame to the third degree, but the for- 
mer being the greateſt digreſſion,as we have taught, this then, and all the others will alwaies 
diminish 5. paces,and will make but 215. abovethe 1220. of the ſeconddegree, ſo that you 
$hal hayein your thirddegree 1435-paces.inthe fourth degree 1645.inthe fift degree 1850 
paces,in the ſixt 205 0- Paces, 1n the ſeventh, 224.5. Paces, in the eighth, 2435. in the ninth 
2620. paces,in thetenth degree which is the firſt ofthie quadrant of 9. points,it will be 2800. 
paces, in the eleventh, 2975-intherwelft, 3145. in thethirteenth, 3310, inthe fourteenth, 
3470. paces, inthe fifteemh,3657- inthe ſixteenth, 3775. inthe ſeventeenth, 3920, inthe 
eighteenth 4060. in the nineteenth 4595. inthe twentieth degree, which is the firſt of the 
ſecond point, 4325. pacess inthe one andtwentieth, 4450. inthe two and twentieth, 45 70. 
in thz three and twentieth, 4685 - inthe twenty fourth,4795.in the twenty fift, 4900. in the 
twenty ſixt,5000.inthe twenty feventh, 5095-inthe twenty cight,5 185.inthetwenty ninth 
5270, paces, in the thirtieth which 1s the beginning of the third -point, 5350. paces, In the 
thirty one, 5425. paces, inthe twoandthirty,s 595, in thethree andthirty,5560.inthe four 
and thirty,5620.in the five and thirty,5675.in k he {ix and thirty,5725 in the ſevenand thirty 
5770.in the eight andthirty,5810-andinthe nine and thirty degree,594 5.paces,in the forty 
point whichis the beginning of the fourth point, 5875.inthe 41. 5900. inthe 42. 5920, in 
the 43. 593 5. in44+ 5945. Laſtly inthe 4.5. whenyoureckon but foure halfe points of the 
quadrant, you havethe higheſt clevation orrange, as you hall ſee in the figure following, 
which maketh 5950 paces. t 700Y 
To conclude, askilfull Canonier exerciſing himſelf herein, will eafily conceive and know 
certainly how to levell his peece upon any one of theſe degrees and points, and how farre it 
will carry, be it great or little : for this calculation will never fail him, by obſerving this, that 
in giving the chaſe or elevation of his pecce, in what pointſoeverit be of thisrule or degree 
reaches from x, inch to 16, whichisa Geometricall foot. The next chapter following 5hall 
Shew you the uſe of it in levelling of Orduance after three manner of wayes,to wit, even or level 
with the mettle, point-blanke, or upon a higher elevgtion at a range. TEAUTINT 1 7 
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SHOWING HOW ACANNUNIER SHALL 
Shoot levell by the mettle of his peece, otherwiſe called the Horiogontall Levell, = 
Secondly, or by the Levell Axi vulgarly called by ſome Gunners the levell point 
blanck. And Laſtly at the higheſt elevation and range, as the figure following 
Shall demonſtrate, 


THE NINTH CHAPTER. 


O do this, he muſt firſt take a crooked compaſle, therewith take the higheſt frizes to or 
The ring of the brich, and marking well the diſtance of the two points which make the 
diamiter ofthe circumference upon aright line, then he muſt do the like upon the fiizes of 
the peeces muzzle or mouth,and ſet the points of his Compaſle uponthe faid line in ſuch 


ſorts that ſetting the one upon the firſt point which he had taken before, extending the other 


to the ſecond he hall divide the diftance between the two points towards the lower part of 
the line, into the two equall parts,of which each will Show him how much the ftizes of the 
brich doth differ, orare higher then thoſe of the mouth, Thet efore to lay his peece right, ſo 
that it may belevelled even withthe mouth, he muſt trace out this height upon a peece of 
wood or ſome ſuchthing,and pur it to the higheſt frizes of the mouth,and upon that a rule, 
which is ſo long that it will lye upon the frize of the brich,upon which, hanging a levell with 
alineandaplummet,he Shall raiſe the peece orfinck it, till that the plummet comes to tall 
juſt in the midſt,andthen he ball have the boore.thereof, right inthe Leyell. 3 | 
Then taking away the rulezand taking his aim upon the higheſt frize of the brich, and the 
height which is uponthe frize of the mouth, he shal mark well the point which it showes bim 
and furely in giving fire.to his peece he $hall without fail hit his mark. | ; 
But it is needleſle alwaies to ſet the ſaid heightupon the frize ofthe mouth, therefore the 
Canonier shall hold it in his hand, whenfoever he would shoot upon this point (whichhe is 
todoupon batteries, which have the mark neer enough) and hall take his aime levell by the 
mettle of his peece,as uſually he doth, till he hath in his ſight the mark he meanes to hitt,bur 
becauſe the diſtance being too near,and that the bullet may carry over,letting his peece ſtand 
without ſtirring it,he shall ſet the heigth which he hath in his hand upon the frize of the brich 
and obſerve well the point which it chowes above the ſaid height,and after he hathit,he $ball 
lay his peece againlevell by the mettle uponthe ſaid point, and he shal without fail hithis de- 
fired mark. -But this being ſomething obſcure, I will explain it by an example, Suppoſe thers 
bethree points, as D. 4. C.andthat you would shoot even by the booreof the levell upon 
the point <A. you muft lay your peece leyell by the mettle,but queſtionleſſe you $hall hoot 
overit.the diſtance being too near at hand for his aime,ſo thatin giving fire to your peece the 
bullet will come to ſtrike the point C. ro hit then juſt upon the point A. you muſt ſet the ſaid 
heightupon the brichand taking from thence youraim ( without moving your peece down=- 
wards)you $hal haven your ſightthe point D.frem which having taken away the ſaid height 
you shall lay your peece againlevell by the mettle as before,and giving fire,the bullet will fy 
over D. and ſtrike juſt upon your deſired mark A. | | 
If occaſion were that you would shoot ata mark which is too far for the aime, levell by 
the boore, and notwithſtanding is ſo neer forthe Ordnance levell, a Canonier muſt uſe this 
diſcretion, to wit, the diſtance being a third part futther,he muſt then take away a third part 
of the height, andifit exceeds the carriage of the leyell two parts,then he muſt alſo take away 
two parts, andhe $hall shoot fo right,thatif it were forawzger he would hit a shilling or ar 
leaſt a hat without fayling. | ; 
This is your Ordnance pointeries againſt batteries, which according to the inſtrution 
given before, one ought to approach as neerean enemie as one can, ſo that if you do not 
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take heed to lay alwaies this heigth upon the brich ot your peece, you will alwaies over- 
Shoot your mark, contrary to the defire ofa good Canonier, which is alwaies to beat upon 
the foot or foundation of a wall, that it may tumble down, and be battered the ſooner, for 
the eaher entrance ofa breach, obſerving that it is one of the principalleſt conſiderations in 
all choots, that in making agood shot one levels his peece at the foot of his mark, cſpecially 
in$shooting ata troup of hotſe, or a company of foot. But in a ſtony place, a Canonier doth 
willingly shoot short, becauſe in ſtriking upon the ſtones or bricks,in razing them, he makes 
a hole much greater then the bullet which goeth through them. But in a plaine place one 
muſt lay his peece ſo, as the bullet may take them juſt in the middle,or about the girdle,and 
ſo may kill a whole file, or arank at a shot, yeathough they should all fall lat down upon the 
ground, yet they cannot all eſcape, otherwiſe if you levell reo high, it may be acccunted but 


asa loſt hor. To amend then a shot too high for this mark, you muſt levell your peece up- 


on the white or marke you shoot at, then going to the mouth of your peece with a levell 
line anda phuimmer, and take there the height of the higheſt frize or ring to the bottome of * 
the boore, which you $hall ſet to the frize of the brich, and trom thence, and aboue the trize 
of the mouth, you shall take (without ſtirring the peece) your aime, marking well the place 
it will shew you, then taking away the ſaid heigth, you shall lay your peece againe upon 
the point it howed you, andio without fayling, you shall hittthe mark you defired. But if 
you -peece carries to short,it muſt beamended in this manner, lay the peece as before, then 
going 10 the mouth with your line and plummet, take all the heigth of the frize from the 
top to the bottome, inſuchſort, that your line may take the whole Dyamuter of all the cir- 
curnference thereof, and by this dyamiter, you $ball take the thickneſle of the mettle from 
the bottome of the boore, evcnto the loweſt part of the ſaid frize,and laying this heigth up- 
on the brich of the pecce, andlevelling it upon the mark deffigned, which you would shoot 
at,you shall ſee the good efteR it will take: now for a shut that is made on either fide of your 
mark, it is to be helptin this manner following, it the bullet tals on the right ſide of it, then 
you muſt lay or mooue your peece, and take your aimeſo much onthe left hand, and that 
you may not faile a hairesbreadth,now to make the diſtance of the other ſide alike,you $hall 
level your peece as beforezright upon your white, then take along ruler, which you shall lay 
upon the frizes, aſwell of the brich, as of the muzzle,and leaving it upon the mourh,you $hal 
take your aime removing it at the brich ſo long, till you haue got in yourſight the place of 
the ſide shot which your bullet made,and without raking away your eye,or your hand from 
this fight, removing the rich of your carriage; till the brich of your peece, comes to be right 
inthe midſt under the ſaid ruler, which being done, take away the ruler,and take your aime 
level by the mettle of the peece, and you hall find your peece to be turnediuſt as much to- 
wards your lett hand, as it shot before on your right hand, Moreover, there are many occa« 
ſions, which may cauſe a bullet to ſtraggle either on the one {ide or on the other. The firſt 
is, whenthe boore is boored more on the one then vpon the other {ide,or by reaſon of the 
incqualliry ofthe mettle,or that thc mould isnot right:this cannot be imputed afault inthe 
Canonicrbut inthe Founder : neucrtheleſſe, it he be ingenious, he may helpe this fault by 
his diſcretion trying his peece by his creuſct in,or ſcaling primer, and ſo help it as the fault 
may require, | 
A Peecealfo will carry fidelings,ifthe rronions be not inſt 1ight the one ouer againſt the 
other, Alſo if the plattorme be not layd even, but that the one part is higher then the other. 
Jem if a Canorer ittaking of his aime ſtirs his cyc from the iuſt middle of the frizes 
of thc pecce, and though he hath it, yet he may faile in not taking his aime uſt in the 


-. middle of his mark. ; 


Femitone wheclebehigher then the other, the hot will ly alwaics toward the lower 
{1de, : 
Ftemif one of the wheclesshould ſtay upon analte, andthe other not, as likewiſe when 
the one turns more cakily then the other, and if one wheel should ſtand upon dirty giound 
and the other on hard, cr- wken one of the Cubes or heads of the wheele is longer then 
he other, F | | Fiem 
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Item Whenthe bullet is not driven home alike, or lies more upon the one fide of the 
boore then uponthe other : And Finally, the ſtraying of the bullet upon the one fide may be 
cauſed by the vehemency of the wind, when it cannotbe holpen. 

Likewiſe a short oran overshot.may be occaſioned either by the force or the weakeneſle 
of the powder, or by reaſon of the unskilfullneſle of the Gunner which knowes not to lay 
and levell his peece aright, neither knowes the true diſtance of the mark whereathe shootes. 

All which I have matkedat large, not asa matter to excuſe an unexpert Canonicr but to 
giveadvice tothe wiſe to have avigilant eye uponall things, and to follow the rules above- 
ſaid, andſoto prevent all inconveniences, for to faile the firſt time may paſle,the{econd may 
be pardoned, but the third time is roo much, and cannot be excuſed, becaule it isa certain 
ſigne of indiſcretionand want of iudgement ; Andindeed there is no fault which we have 
shown, but by diſcretion it may be remedied, whereof we have ſeen many examples at the 
famous ſiege of O/end, wherein a ſound iudgement was shown in this kind, whereof I will 
relate two examples. : 

Aship _ into the haven to get into the Town, which brought the enemy ſome pro- 
viſion,a woman fat at the helm to make vs ashamed, order was givento a Canonier that he 
should make as$hot at this Steereſſe, who thinking it was too cruell a thing to shoot art ſo 
weak a ſexe, offered to take away the helme from between herhands, and to make the boat 
come floating towards us with the floud, if she were not provided withan other, which he 
preſently put in practice,levelling his peece ſo right and diſcreetly, that indeed shooting of 
the helmeit fell in the water,and the boat came floating towards our quarter, where it was 
pillagedand burnt in ſight of our enemies. | 

An othershiplying at anckor, ſtaying fora high waterto come into the Towne, our men 
to ſinck it made many Canon hot at it in yaine, judging that the diſtance was too farto do it 
any harme, whereupon they were forbidden toshoot any moreatit, and not to ſpend their 
powder to no purpole : But at laſt there came a Canonier who promiſed not onely to ſttike 
theship, but alſo to shoot the Cable in ſunder, ſo that by favour of the water the boat should 
come floating toour mercy, andindeed, levelling and giving fire to his peece, hcshot the 
Cable in peeces, andto the great admiration of all our Army, the boat came ſwimming to 
our quarter. Theſe examples I have related and will do others in the following Chapters, to 
Shew the skill of a good Canonier that hath diſcretion and judgement in ſuch occurrences, 
and to give encouragement to all Canoniers and Gunners to do the like when occaſion shall 
ſerve. | 
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The firſt Dialogue. 


BET WEENE THE MASTER, OKGENERAEL OF THE 
Ordnance, anda Captaine, to know whether a Demy Canon ora Culve:ing 
will carry furtheſt at the higheſt range, and how a Canonicr muſt levell, 
and raiſe his Canon, and Culvering tottv it,-as the two next 
figures following shall demonſtrate. 


G<c ERALLO, SENOR CAPTAINE, Jhave often heard that in trying of 
a Canon with a Culvyering, at randome, it hath bin found that the Canon will carty its 
bullet further then a-Culyering,and indeede Ishould be of the {ame opinion, if your dil- 
courſe perſwade meetfiot to the contrary, | 

Capt. My Lord there are many reaſons, which one muſt yeeld vnto, that a Culvering will 
catry its bullet furtherthen a Canon. _ gs 

Gen. It may beſo, yetI have heard many men ſay, who haue tryed it,that a Canon will 
carry further, then the Culyering. - -. 

Capt. It may well be, butI would fain fee the tryall thereof, to the end it might be cer- 
tainly known.  _ | 

Gen. How ought then a due tryall to be made thereof. 

Capt. Sureit is, thata Culyering is mounted vpon a higher and a longer carriage, then 
a Canon is, andthat the croſſe-beamesvpon whichthe brich of the Canon reſteth, being 
higher then that of a Canon,and the peece being tonger cannot ſt oope ſo much as to elevate 
its mouth ſo high as a Canon can,tharhath its carriage shorter,then the croflebeames lower, 
for the shorter a peece is, the eaſter it may be elevated evento 45 degrees of the quadrant 
aboue ſaid, whence will follow, that a Canon being raiſed to a higher elevation, muſt nceds 
carry its bullet further then a Culyering, not rhat the fault is in it, butthatir wants its due 
elevation, for if it could beraiſed tothe ſame elevation anddegree the Canon is, then you 
Should ſee the Culvering, would ouer shoot the Canon by far. 

Generall. How ſo? then there muſt bee ſome fault in the Inginier,that made the mettall 
of it, or elſe in the Carpenter inthe makeing or frameing of the Carriage. 

Capt Jt may be in both of them, though they have done their beſt endeavour, becauſe they 
haue not attaincd vato the heieth of this perfeion:}for as in the Art of Gunnerie, ſointhe 
fabricking and framing of the other Engines and Inſtruments, there are many ſecrets in 
them, which a common capacity cannot ſo eaſely find out. 

Gen. How $hall we then diſcouer this miſtery, and to haue a ſure tryall therof, that the 
one peece may haue no more adyantage then the other. 
Capt. To haue atruetryall thereof, firſt the carriages of the one and of the other muſt beg 
rightly fitted, and locked with crofſe-beames low enough, to giue both the peece one and 
the ſame elevation, as you may {ce in the figures following. | 
Secondly. They muſt be planted upon two plaine and euen plate formes. 
Thirdly,if the Culvering cannot be laid ypon the ſame height as the Canon is, then you 
muſt take away ſo much of the Crofle beame of the Carriage, that the brich of it may finck, 
and the muzzle lie ypon the ſame elevation as the Canon doth. | FE 
Generall. What needis itthen to take away ſo much of the Croſle-beames, and ſo tg 
weaken the Carriage, which may eaſclie bee remedyed by digging? hole in the ground) to 
make the brich of the carriage fink into it, till the muzzle of the peece be railcd high 
enough, | : 
Capr. It may well be done, when there is no ſtrife nor diſpute about it, to which the con- 
trary parties will never agree,becauſe of giving an advantage. 
Gen. What advantage canthere bein this, to haue a peece to lye vpona plat-forme,and 
to hauethe brich of the carriage ſunke alittle into the ground. | 
Capt. Jam ofthat miad, that a peece which hath the brich of tae Cariiage ſtept from 
- . recoyling, 
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trary part is will never agree, becauſe of giuing an advantage. | 

Gen. What adyantage can there bein this, to haue a peece to ly vpen a plate-forme, and 
to haue the brich of the carriageſunke alittle into the ground. 

Capt. Jam of that mind, thata peece, which haththe brich of the Carriage ſtept from 
recoyling, will shoot its bullet with a greater force and violence, then that which lies freer 
upon an explanado, or a plat-form, And therefore to giue no advantage to a Culvering, it 
is better to shaue of ſome of the Croſlebeames, to cauſe it to ſinke lower, thento ly inſuch 
a ditch by raiſcing the muzzell tothe required height as you may ſee in the figures tols 
lowing. 

Con. I haue heard diverſe diſputes among good Canoniers touching this point, Who 
thought that a Culvering, could not carry fo farre asa Canon, becauſe this peece being 
long, the bullet muſt go alonger way from out the chamber to the mouth, and that before 
the bullet comes out, the powderin that while may looſe ſome of the ſtrength thereof, 
whereas a Canon being shorter, and the flying ofa bullet out of the Canon $horter, the 
powder will ſend it going with agreater ſtrength. 

Capt, Ibelecue well thatthere is ſomereaſon for what youalledge forthe length of a 
Culvering, and the shortneſſe of a Canon, when they are charged withthat quantity of 
powder as their bullets require : but for your Culyering, in regard of the length of it, you 
give it a greater charge, whereas forthe charging of your Canon, you giucit in powder but 
halfe the weight of his bullet, and to an ordinary Culvering, you giveit}in powder, orthe 
weight ofthe bullet, but beinga Culvcring renforced, you may giuc it as many pound of 
powder as the weight of your bullet. | 

GenlI will demaund of you Sir one queſtion more,and therewith conclude this diſcourſe, 
If you were to shootatships upon the Sea, what pecces would you chooſe to be beſt either - 

- your Canon or your whole Culvering ? | 

Capt. Ofthis you may beaſſured from one that hath found it by experience, that there is 
no better peeces to do this then your Canon. 

Gen. Giue me your reaſon ? ps 

Capt. Your Canon being $horter, may be laid lower, and better levelled, conſidering 
alſo that their bulletsare weightier then the others, andfly more certain, becauſe neither 
the wind, nor the humidity of the water, can hauc any ſuch great power to dead or hinder 
their flight, 

th How ſo ? ſeeing ycur Culvcring taketha greater charge of powder, then your 
Canon, as you even now confeſſed is better, and wil ding away the bullet with a more 
violent force. ; 

Capt. My reaſon is that the wind and the moiſtneſle of the water haue more power over 
aliehter, then of Canon bullet, whichis heavier then a Culvering, now 1t you were toshoot 
at a Ship ofa like diſtance, you muſt raiſe your Culvering to your thinking two pikes length 
higher thenthe$hipis, whereas your Canon will require but one pikes length of clevation 
aboue it. ThereforeI haue made many atryall of it at the ſiege of Oftend, both of a Canon 
and ofa Culvering. | | 

Gen. Well Sir you haue fatiſtied mee, and given. mce good reaſons for what you fay:but 
I pray youtell me whether a peece will carrie furtheſt, which is shot out of the Sea tothe 
landward, or that whi;h is shot from the shoare ſide, along the ſuperfices of the water 

Capt. This were a hard queſtion to reſolue,if one had not made experience of it>Neyer- 
thelefle I will tell you what I haue ſeen, that wee $hooting inte the Sca from ourbatteries in 
Dunkirke at the Enemies shipping, which rid before the Town, we could ſcarce reach 
them, ButTI haue ſeen with admiration, that the Enemy shooting frem their shipping to us 
ward, their bullets flew from that place, fiue hundred paces further, then ours did, wherc 
wee ſtood, yea ſome of theminto the very Towne of Dunkirke. 

Gen. Surely I was of a contrary opinion, thinking thata peece planted upon the firme 

| | G ground 
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ground, the bullet would flie further, and with a more violent force, then that which is shot 
trom a floating $hip, becauſe the peece inrecoyling shakes theship, and by the shaking 
therof, the bullet may looſe ſome of'its ſtrength, but theſe are ſecrets in nature, more admi- 
rable then apprehenſible. 

Capt, True itis, that there are many hidden and ſecret miſteries in nature, but for this one 
may alledgſome naturall cauſes: for a bullet shot fromaship to the land-ward, ſecketh its 
naturall reſting place: but rhat which isshot fromthe land along the ſurface of the water, 
the bullet is forced to ſtriue againſt two elements, that is firſt againſt the aire, which retainerh 
it with all might, and ſecondly againſt the moiſtneſle of the water, which alſo deads the 
bullet, cauſing it to ſtoope, for this hath bin found by experience to be true, that a bullet will 
Shoot further into the Seaat alow water, then it will docata high Seca, 

Gen. Jfa peece wereo planted, that one could shootboth into the land,and alfo into the 
Sea, by turning the ſaid peece, the queſtion is, whether the bullet would flye furtheſt over 
the Land, orupon the Sea. | | 

Capt. A Canon will carry its bullet a thouſand paces ſurther over the Land,then it will do 
upon the ſuperficies of the water, and though we haue had no certain tryall of it:yetthe ſiege 
of Oſtend hath taught usthis experience, that we may be aſſured of it: For inthe channell 
by Newport, when the battle in Flaunders was fought Anno. 1600. we shotat the Encmyes 
Shipping and men of watre, to make them giue back, that our men might come upalong 
the ſtrand with more ſafety, and lefſe danger to fight, we found that our bullets, which were 
Shot at them from theland, could not reach them to doe them any harme, but the Enemies 
bullets, which wereshot from their men of warre, s1ot amongſt us, and flew five or ſfixe 
hundred paces over our heads. | 

Gen. That might well be, for perhaps the enemies peeces were cither greater or longer 

then ours, or elſe that they had finer, and ſtronger powder then ours had. 
&$ Capt. The Calibres and boores of the one and of the other werealike,for their bullets fit- 
tedour peeces, butindeedin the goodneſſe of the powder there might be ſome difference, 
and for our partsto charge them well, we put a Ladle fullot powder more then ordinary 
into ours, but this would not kelp. This queſtion J haue asked many times, beth of Gun- 
ners, and Marriners, who haue given me alwaies this reaſon, that it was forſome ſecret cauſe 
in nature, that a shot being made into the land, should fly further, then that which was made 
from the land into the water. | | 

Gen. Though this troubled mealittle yetI am glad to heate your reaſons, and the expe- 
rience you have had. But Jhad almoſt forgortento haue asked you one queſtion more, 
which now I call to mind how comes it to paſſe, that all the charge of the powder takes 
not fire, andis not conſumed in a Canon, aſwell as in a Culvering. | 
Capr. This is not any fault or advan tage in the peeces, for one would thinke that a Canon 
being shorter, and of a Larger bore then a Culyering a {mall part ofthe powder mightbee 
expulſed or driven out before it beall fired, and that a Culyering being longe and ſtraight, 
might keeptin the powder till it takes all fire, but this is done at a ventwe, and yer not- 
withſtanding it happens oftner ina Canon, by reaſen of thc bigoneſle of the boore, then in 
a Culvering, tor after you have giuen your peece its due charge of powder to ramme it y 
ſome what cloleintothe chamber of your peece, you give it two or 3 shoues with the end 
of your Rammer, the powder being well corned; therelies ordinarily{ome looſe cornes and 
duſt by the way inthe bottome of the mould, which the wispe or ſtopping hath not driven 
home, ſothatifa Canonier, doth not take very good heed, there will alwaies be ſome part 
of the powder shedin the pecce, which will ly before the bullet, and when the reſt of 
powder takes firethoſe looſe cornes flyes out, and cannot take fire, like as you ſee2lfo that 
{ome $hreds and pecces of the ſtopping after the shot is made, and ſmoaks without bein 
conſumed by fire. So that your Lo. may be aſſured that any pecec of ordnance be it either 
$hort or long, ifthe charge ofthe powder be well ſtopped andrammed homeand ſome 


look 
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looſe cornes which will fly back gathered well up by the wiſp, there will not be ſo much as 
one Corn, but will all take fire. Thisis ſeen alſo in the tryall of Bombards and Morters, 
which though they be $hort, and large mouthed, fire and conſume, all their powder, with- 
out looſing ſo much asa graine. 

Gen. Now I vnderſtand well, and confeſle that hitherte Ihaue bin of the vulgar opinion 
attributing the cauſe to the shortnefle of the peece and herewith we will conclude. Here 
follows the figure ofa Canon and a Culvering clevated by lcvellypon one and the ſame de- 
gree of the quadrant to try which will carry furtheſt at range. LT 
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a$ The principles of the Art eMilitary, 


CONTAYNING THE DEMONSTRATION OF 
ah Morters, and the vſc of them, 


THE TENTH CHAPTER, 


Y2 VR great and ſmall Morters, are not onely ſerviceable ina warre offenſiue, by 
Shooting and caſting of great Grazadoes, as of a 100, 150, 170 pound weight, and 
ſmaller of 40 and 5@ pound, butalſo by caſting of Firc-balles, ſtones, old rubbidge, and 
peeces of yron into Cities, Townes, and Fortreſles, and may be ulcd alſo defentiuely, to be 
Shot from Townes, and Forts beſieged, into any Enemies workes, and approaches, eſ- 
pecially they arc of ſingular uſe, when an Enemy hath covertly approached,and lodged him- 
{ele under ſome Bulwark, Tower,or Turret,andis a beginning to undermine them, which if 
they do, you may plant one of theſe Morters atareaſonable diſtance, on the infide of your 
Wall,and shooting your Granado, as1t were bolt upright into the aire, by its naturall fall,it 
may light iuſtintorhe Enemies workes, and there with great violence, breaking among 
them, it will make them cry,flye,and forſake the place, you may alſo fire them ont ofa place, 
by caſting good ſtore of hand-grauadoes downamong them, and fo annoy them, that the 
work will be too hot for them. 
| Two oftheſe Mortersare repreſented unto you,in the plate and figurs following number. 
Now for the shooting away of your great Granadoes or Firebals, you muſt ever1emember, 
but to take } or 5 partof fine powder of the weight of your grandoe or thing which you 
Shoor, but if you are to shoot away abullet withoutany fire workes in it, er ſome maſſic 
ſtone, or ſuch like ſolid thing, then you muſt take but halte the weight of it in fine powder, 
which having given fire to the Morter, will ſendit going merrily. | 

The uſe of them is not to shoot inaright line, as other ordance doe, but in an oblique 
line, as you may ſee by the two figures following, unlefle your morter be mounted to 99 
dcgrees, mounting them uſually aboue 45 degrees, namely to 60 70 80. and ſometimes 
more or lefle, 2s the diſtance, and fall of your Granadoe or shot shall require. . 

Having before shown youthe making and ule of the Suadrant, itremaines now, thay 
I come to the charging and ule ofa morter, now before you pur in your powder, it muſl be 
well fponged and cleared, whether you charge it with looſe powder, or Cartouch, turning 
the mouth almoſt bolt upright, the powder being putinto the chamber, you muſt ſtopir 
with a wade, either of Hay or okam, andatter a Tamkin of fome ſoft wood, and this with 
the powder that was put in firſt, it muſt fill up the whole chamber thereof, that there may be 
no vacuity, betwcenthe powder, and the wadd, orbetweene the wadd, andthe $hot, this 
done the $hot $hall be put inat the mouth, with another wadd after ic, but you muſt hauea 
care that your Morter be not much mounted, leaſt your shot flies out too ſoon, and the 
wad between the Tampkin, and the shot willnot onely faue the shot from the Tampkins 
breaking of it, butalſo is toavoid vacuities, which may endanger the breaking ofthe peece 
by ſecond expanſions. | 

Now then having reſolved of the premiſles, touching your peece, shot, and powder, as 
aboue ſaid, and upon the diſtance and monture of your mark, asthe rules and tables fol- 
lowing shall direCt you, then for the bending and diſpoſing ofittothe affigned mark, lay 
firſt a ſtraight ruler upon the mouth of your morter, and upon it ptace a quadrant (as you 
may ſee by the figures, or ſome other inſtrument croſle-wile, to ſet the morter vpright for 
Shuning of wide shooting, and then placeing them fore-1ightto elevate it into the 1efolved 
degree of monrure, toay oidshort or overshooting accordingly,as the tables following will 
reach you, forhaving made one shot, you may thereby, proportion the reſt conſidering 
whether you areto shoot with or againſt the wind, or whether it blowes towards the right 
* or the lett hand, whethcr weakely, or ſtrongly, and fo accordingly to giue or abate the ad- 
vantage, or diladvantage, which mdgmentand diſcretion willinduce you thereunto, and the 
helpe of the Rules following. 


Now 
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New we will come tothe uſe of a Morter, and thatin this example following, Suppoſe 
anEnemiebe approached to the Baſis or foot of a wall, ora Bulwark,and there is a rooting, 
and begins to make a mine, and having chambred his powder, intends to blow it up, 2nd that 
there is no other meanes left you to repulſe and hinder their egreſle and regrefle intoit © but 
by — out of your Morters ſome Granadoes, Fire-bals, Stones and Rubbish among 


them, oratleaſt by caſting many hand-granadoes down upon them... To do this cither by 
Force or policy, it behoovetha good Canonier or Fire-worker to know firſt (as hath beene 
taught) how far his Morter will carry a Granado, or any ſolid thing elſe which $hall be sbot 
out of it, being ſetupon ſuch and ſuch a degree and elevation, as the Morter figure will chow 
you. As for example, take youraime levell with the mould or mouth of you morter noted 
<A. upon the Quadrant,and it will carry 200. paces, where you ſcethe Granado fals upon 
the letter 4. but your morter being elevatedto the mark B. thenit will carry its bullet'487. 


paces : If to the ſecond (. then 755. _ : Jf rothe third D, then 937. paces : If to the 
elevation F. 1132-paces: Jftothe fixt 6, whichis 


fourth E, then 1065. paces: Jf tothe fi 
inthe midſt of the Qnadrant,andlies then vpon its higheſt elevation, it will carry x 170. pa- 
ces, as you may ſceby the ſeverall f2ls of the bullers upon every letter, The ſecond fieurs 
Showes youa Morter caſtinga Granadoupona Caſtle, as you may ſceby the example, 


Another Table of Diego Vfenoes for Morter peeces with their Randoms, made for 
| everydegree,berween the Levell,and 90. degreesasfolloweth, 


Degr. Pac. De. De. Pac, De. Be. Pa. De. 
© 100. 8g. IG» 392. 73s Zl- $539. 58. 
3 T3233. $$. IT» 406. 72» 32. 543* 57. 
3+ 143+ 87. IG 419. 7JIs 33+ $49. 56, 
Z* 364 86. 19+ 432» 70s 34+ $552. 55. 
4 285. 85. 20- 445» 69. 35e $58. $4e 
Jo 204 $34. al. 457. 68. g6. 562. 53. 
G6 2324 $3. 22+ 468. 67+ 37. $68. 52, 
7.  3243- $2. 23+ 479. G66e 23. 573. 5I 
VG 2623, Ul. 24+ 490, 65+ 39. 577. 50s 
ge 28. 80m 25» 500» 64. 49% 580. 49. 
10s $97. 79. 26 Flo 63, 4l. 582. 48. 
Il. 3ZI4 78. 237 5FI8, 62, 42+ 583. 47. 
I2% 331. 77» 28. 524. GT» 43+ 584. 46. 
IJ» $947. 76s 29. 526, 60. 44s 582, 
If. 363. 75: 30» $34+ $8: 452 583, 
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TREATING OF COMPOSITIONS, MIXTURES AND 
Ingrediences forthe making of your Concave, orhollowG@GRANADOES, | 
both great and ſmall, to be shot or caſt out ofa Morter, and alſo 
of your HAND-GRANADOES, to be caſt into a 
Trench, a Sapp, orthe workes of an Enemy. 


The Eleventh Chapter, 


E Irſt, take three parts of Canon powder well pounded and fitted, one third part of Gree= 
kish pitch,and halfe the weight thereofin brimſtone, mingle theſe two lightly together, 
and then add tothem a half part of ordinary ſalt, and afterwards knead them well together 
with oyle of linſeed. This done, fill the pipe ofa Cain with ſome of this paſte and com- 
wixture, for atryall of it : if it carryes the flame cleare andfaire, and blowes out of the pipe 
with an offenſive force, without cleaving to the pipe into which it was Si without all 


Fqueſtionitisaſigne and token of the goodneſle and perfeion thereo 


Now to charge a granado for your Morter or Bombard with this mixtureand ingre- 
dience : firſt you muſt take around ſtick to turn them about withall of the bignes that it 
may g0 iuſt into the touch-hole of your granado, whichyou are to charge by reaching 
downto the very bottome of it, and giue it a ſtamp or two with the ſaid ſtick, continuing 
ſo, filling and ſtamping it, untill you haue filled up the concaue of your granado up tothe 
touch-hole of it within three or foure fingers breadth, then pur into the pipe or hole of your 
oranado an artificiall match, and fill itup round about the match with the aforeſaid Jngre- 
diencesevenup to thevery top of it, which you may do with your finger, without the 


help of the ſtick, becauſethe match will ſtand bolt upright inthe hole, and inthe yery midſt 


of it. Laſtly take a peece of courſe linnen cloath and ſmeareit over with pitch and waxe 
well melted together, and lay it over the mouth of your touch-hole, in ſuchſort, that the 
upper end of your match may peepe up alittle throught a {mall hole, made in your cloth, 
and then you muſt bind it hard about, by making your cloth faſt to the mouth of the 
Morter. : 
There aredivers other receits, both for the making of your Compoſitions, for greatand 
ſmall Granadoes, much differing one from the other, but of all others, this aboue is of ex+ 
cellentvſe, and therefore it is needleſle for me to ſpend motetime inthe further ſearch and 
deſcription of them : onely remember this for a generall rule, that inall compoſitions, mix- 
tures and ingrediences, they muſt all be well dryed, pounced, and pulyerized,butforyour 
oreat morters, it will ſuffice if they be lightly broken. the fall, breaking, and operation of 
them, are ableto teare, andbreake downe houſes in peeces. The figures of the granadoes = 
are marked A.B. C. vnder the Morter figure. - 
The fame ingrediences will ſeruealſo for your hand granadoes if they be finely dryed, 
pouncedand pulverized, asis abouc-ſaid, and thus much for your Bombards, Moxters, and 
Granadoes both grearand ſmall, wg . | 
H 2 | | he 
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TREATING OF A-PETTARD, WHICH IS A KIND OF A 
* $hort peete of Ordnance, deviſed of late yeares, for the blowing open of Gaies, Parts 
and breaking dowti of draw-bridges, Their makirig, uſe, and manner of 
charging are here deſeribed. 


wil} i: The elevemh Chapter. 


TE E Modell or forme ofa pettard, repreſented unto you in the next plate and figure, 
\ & isnot muchunlike toa Grocers or an Apothecaries Spice-morter, and ſome are tapred 
much like a Coopers payle, little deeper then the Dyamiter of their mouthes,bur being 96t 
aboue+ in dyainitte attheir bottome, orbreech of their mouthes callibre, and-in thitkneſle 
of mettell{ofthe Dyamitre attheir breech, and lefſening by degrees inthickries towards 
their mouthes, Their magnitudes are ſometo hold but one pouiid*of powder, or lelfe, 
and others to hold 5o pound or more, and they vſually allow foure pound: of brafle, or 
fine pound of yron, to caſt a pettard for one pound of powder, and: two hundred 
fifty pound of brafſe, orthree hundred pound for a pettard that shall hold fifty: pound of 
powder, uſing thoſe proportions diminished for lefler, and augmented for greatery as Me 
Carlytin his praRtice of Artillery deſcribeth. | | 


The demonſtration there of out iego'V ffans. 


| Being maſſie and heavie (whereof the figure A. is the mouth; B. the breech neere the 
touch-hole ) it wilt be carried upon athick-board or planck, marked E.E. and then layd 
upon a Kairnoted C: D. whichſcrues not only for the uſe of ir; buraltoto raiſe it; when you 
are to hang and faſten itupona Port. This planchierin the midſt, hatharound hole in ic 
maiked H. Through which thenoſe or mouthof your pettardisenchaſed, Abou it there 
ate&twoyronrings to hang it on totwo Crochets marked G:fcrewed faſtintothie portmac- 
kedA. fit a natch to gfvic fireunt it. AA. are theBurigs, or tampkins wherewith the 
mouth ofthe Pettard is buniged or ſtopped. TDI rt. , | 
The outfide on which the planchier is enchaſed being three inches thicke is even-add 
plane, armed with ſitong plates of yron todefendir from ſplitting it is alfo to:be-utder- 
= 4. 0p the forkedreſt, and ſtayed intheground arthe hinder cnd tokeepe i fiom 


0 | | | 

h > bes. charge your pettard, you put around ſtickinto the'very:midſt ofche-niouch 
of itdowntothe bottome,about the length ofhalfe a cube,andſoinerwo fingervincircyan- 
ference, and put no more into itat a time, then theberter part ofa pound of fine: corng 
powder,and ſo fill ir little and firtle,ftamping it well in, round abour the faid Rick, withysow 
drifts or wodden ſtampers within the concaue ofthe Petratd, vatill ir be filled: within-one 
Gnpers breadth of the top and have itsdue bd oe your ſtickin the midſtabour, 
draw itout gently, and fill up the hole'outof which youdraw the ſticke with fine powder, 
that when youre to giue fire at the touch-hole, the whole chatpe within :may be. fired in 
thetwinckling ofan eye, And having thus giuen it the full cgarge, then ſtop the mouth of 
it doſe with the bung or tampkin noted A, which muſt be ofthe thickneſle of your little 
finger, and laſtly couer the mouththereof withathick waxed clokh, and poure melted 
waxe ypon it ſome two fingers thick aboue the tampkin, andthus much for the charging of 
a pettard. ; 


Now 


+ . 
Ss "35 LONTE 


Pra#iſed tn the Warres of the Vnited Netherlande. | 233 


Now we cometothe faſtning and hanging it ona gatezto do this well,you muſt firſt ſcrue 
in faſt into the Gate the Crochets marked G. and make choice as necre as you can of the 
weakeſt place ofthe Gate or Fort, where it may caſllieſt be broken open, upon this hang 
your ?/anchier and put the mouth of your Pettard Rough the hole ofthe Planchieraboue 
mentioned, then faſten it firmly to the Port.' There isalſoathird ring ora crochet, and the 
eare-of your Pettard through which you putaroap to bind your pertard faſt to the Port. 

And being thus faſtened, and hung vpona port, nothingremaines then, butto give fire 
toit, but your Pettardicr muſt haue a ſingular care, that he orders his match ſo, wirhin the , 
Touch-hole, that is giues not firetoo ſoon, but that he and the men which help him may 
haue leaſure and time to come of with ſafety, before the pettard burft open the gate, leaſt 
any be miſcheived with the violence of the breaking of thus diabolicall Engine, which having 
taken its operation,and the gateflying open, your men muſt preſently enter, but one caviat 
muſt giue you by the way, that while they are a faſining and hanging on your pettard,to the 
gate, you muſt haue a ſpeciall care, tolook tothe Percullies,thatit be well vnderproppedta 
keep it from falling, for I my ſelfe was once ypona peece of ſervice at Venlo,that yeere as the 
Marquis Spinolg tookin Rhyn-berg;and having ia. open one gate ofthe Town, the perar= 
dier hanging his pettard vponaſecond gate, a woman throwinga great ſtone down from 
the top of the wall fel'd the pettardier while he was a doing his buſinefſe, which gaue the ene« 
my ſo muchtimethat they knocked down their percullis, anidfo catched fome 3o of Moun- 
ſeur Chaſtilons Company between the laſt gate and the percullies, who firſt hould haue en- 
tredthe Town, and being maſſacred and taken pirſoners, the ſurpriſing of that Town by this 
accident failed. The figures following doth demonſtrate all things vnto you that it may be 
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A QUESTION PROPOUNDED TO THE BATAVIAN 
InG1NIERs, by Maſter John Baptiſta Mathematician of Antwaz, for 


. 
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the Battcring of a H | 
ACCORDING TO THE PROVERB. 
Let «kill appeare by good demonſtration. 


ORNE-WORKE 


And Diſſolved and Reſolyed by that famous Mathematitiat, Maſter Jonn 
Staurion of ke BdGH im HOLLAND. 


The report (Tngenious api of ſome of your unskilfullne hath ſpread it felfe farre 
abroad, and flown 1 know not intowhat country, and yet no ſpeciall thing is come tothe view of 
theworld, whether. out of your own ſelfe conceit» or from ſome bla#t of Superbiute : It ſothat 1 
my ſelie have thought good te progeſe this queſtion unto your i, ar as a Touchſtone, that it 
1ay be d1ſd/vea, ccorarny x0 19 vue 4 Oliehſtone of that nable Science of thee Moathemgtichs 
by mhich it may be known. | CE Ce 


- 


Vppoſea Generall haying approached tqa certain Hornwork which is here decyfered 
os the Letter H. and hath come with his line or fapp near unto the moat of this Horne« 


eng more then fixty Rodd orſis madred {qo andthe breadth of the Hom-work to be 
as M. N, or Q. P. ard &10g Mealure »1s touns : 


foot: O. A- andthe zeſt of the condinons ag4hgyclaid. The queſtion is to fing out the 
breadth ofthe Horne-wark "gale the gthgr parts ax is abqyeſaid- | 
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THE MATHEMATICALL-'/DESSOLV TION: VPON THIS 
Antwerpian Queſtion : Dedicated toall the Lovers, of that noble Science, 'by 
Maſter JohnStampion de Jonge, Mathematician, 
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| L wp is Four above.of a Horn-work (as hee faith) be decyfered by H. whoſe 
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breadth M.N. is known to be 34. Rodds, 7- foot, and 7. inches, and the required 
battered noted A. whoſe place is likewiſe tound out by the known ccnditions. The firſt 
co dition is, that the violence of the Canon planted upon the battery A. beates with as 
much force upontheflanck E. D. asit doth upon the Face C. D.whence it is manifeſt, that 

. the Angle of the e/paule or $houlder ED C. being devided into two equall parts with the 
rightline- T. V. D. A: that then this battery of necef:ty muſt cometo be inthe right 
line T.. D. A. Secondly, that the face D. C. and I. G. andthediſtanceD. G. may 
with the like Canon shot be flancked and beaten upon bythe battery A. that is, when as 
the Angles 1. A. G.  G. A D. D. A. C. atealikeoneto the otner, whence will 
follow, that through the five points, C. D. G. I and A. acircular circumfetence will 
paſſe. Now for that w! ich concernes the third known part, namely, as that the batterie 
A. muſt be no further from C. then fixty rodd, or fix hundred foot, A. being the 
greateſt diſtancein the circumference as is in the third booke and fifteenth propoſition 
which is taken from of the middle-line of Euclids propoſitions,we have found out _ 
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ding to this preparation, the middle line as C,.7. to be ſixty rodds, the rightline C, 7. to 
be nine 34. rodds, 7, foot, and 7. inches, or 34. ;Z andthe lines 7. G+ G, D. and D.C. to 
be an{werable one to another. Let G. now be the Center, Then ſubſtra& I, G. and Q. D; 
cutting through C.L. in A,and F. then will I. A.. or I. C. be aliketo one of the lines,I.G. 8c. 
becauſe now Q. I. ſtandsaliketoI. G.as 1. G. isalike to G. A, and bythe fourth propoſi 
tion of the fixt book, as Q. A. is alike to A. F. ſoalſo Q. G. is to G. D."oras 1. G. is ro G. 
A. the cube upon I. Gs with the corps which is made upon che quadrate I Q. as ſuperfis 
cies, and the depth I, C, are together alike to the corps upon.the Quadrate 1. Q- as {uper- 
| ficies,and the depth to bethree times the length of I, G. whence will follow, afwell by the 

corporall cutting of a dye, as we have shown.in 'our New Algebra which $ball Shartly 
God willing come out in Englisb,as by Se&ione Com, by which I. G, is found to make 28; 
}— Y 263.43 ſodoth E.F. or D. C.likewiſe,and laſtly the Angle E. D. C. being devided 
into two equall parts by the precedent T. D. then you have the cutting of A, id the circum- 
| ference out of Q..where your battery is to be caſt up, 9 | 

Now whereas Mr Stampion hath not expreſſed the finding out of the face G. I: by teas 
ſon of the little ſpace contained therein, the more becauſe he hath fully shown the Diffolu« 
tion thereof in his new Algebra, we will here demonſtrate the whole workin 


een . ? g thereof, how 
the face G. J, by his new'Algebra annexed hereunto is to be found out, = 


pid | The operation: 


Setting down for G. I. x, ſo comes xxx -Þ 31293 alike to 2700. x. or xxx<3760. tliks 
to — 31293, which is an equality ih the third caſe ofthe Algebra -of Mr. 7ohn Stampion, 
which being changed by the ſecond caſe comes to be XXX—2700.x+ 483129. is alike,out of 
this vacant number 31293. is extraQted a Cubice-root, 2700. times, the ſide as Mr, Stanis 


;0n teacheth in his new Algebra, pag. 212. and 113.comes the yaluation of x 57. whereof 
the whole working shall here be ſet downas followeth. ts 


The finding on: of the firſt Letter: 
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4800s * The devider, 
+, ?'>. The ſecond letter. bh, 
135. 3 3609» 
Go *' 7350 
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#493 aſt Subſtraion: 


This 57. is now the.yalyation of x a xux 2700. xislike $9.31-2-9.3. forthe fame value 
the figne—ſet down commeth 57, for the leaſt yaluation of the equality then in xxx—2700 
x isalike to 31293. Now to find out by this 57. the length of the face G. I, as followeth in 
the Rule fol. 38, of his new Algebra, that js, taking the half of 57. which is a8. 4 and 
multiply the ſame quadrate, and the produ&t will be 812 4. whoſe tripple is 2436 $. and 
being (ubGraQed. out of 2790. the.number-x. remaines 26; 4 whole ſquare coor js Þ*. 263. / 
and-heing dedufted from the halfiofig7. as being 28 $therepemaines 28h» <K/@63, forthe 
length of the face. 6. -b and(E. BE, and:D. C. doth as much alto. ED 


Obferusths womer of the Ques4tian« 
47» 2700. I» 
2)282. 2336, 
2K. —— 
2242. 
56, D; 
28. - 1» 
$1217 
Jo 
24363, >: comesto be 28,2632 for G.I, 
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CHAPTER IX: 


4 . 


Aving brought your Approches neere unto a Towne or-a Fortteſſe, 
===! whether would you chooſe a'Bulwarke or a' Curtaine to be battered 
with your Ordnance? CO Bet 2; ; 

Captaine A. Towne may be affaulted in divers places, ſometimes you aſſault one fide; 
when as you make your Batterie on an ether, Sometimes you chooſe a Bulwatke, other- 
whiles a Curtaine to be battered, with this intention, to take inthe Towne, afſoone is po« 
flible may bee. As for mee, if I weteto take in agreat Towne whichlis popiſoits, J had 
rather chooſe to batter a Curtaine, then a Bulwarke; which hathahigh catt, or mount upon 
it: eſpecially, ſeeing that in great Townesthe Bulwarkes lying 'one far from another, they 
doe show the skirt of the Curtaine very open. j | 

Gen. Why would you rather chooſe a Curtain then a Bulwark ? 

Capt. Becauſe your Bulwarks are alwaies ſtronger and betrer fortified then your Curtain, 
and being as itis the principall ſtrength of a place, and better furnished with platformes, 
flancks, &c. will require more time, labour, and charge to batter then your Curtaine. 

en, But what Generall is{o ill experienced, as to labour to batter a Curtaine, having two 
ſtrong Bulwarkes on both fides of him, to flanker him when hee is to put over his Gallerie, 
and to giue anaſſault uponthe Curtaine : peradventure for his labourand paines, hee may 
bee well beaten. | | 6 | 

(Capt. Soft (Good Sir,) Suppoſe that aftera great deale of labour and paines you haue bat= 
tereda Bulwarke, and falling up to the breachto aſſault it, you finde it cut off, and an Enemy 
lodged init, muſt younot then beginne to ſap forward againe, to make a new batterie, 
whereas on a Curtaine there is not that meanes of cutting it off, as upon a large Bulwarke, 

Gen. Haue you ever ſeene the experience of it ? 

Capt. Yes Sir, the Prince of Orange tooke inthe Boſch by a Bulwark, and alſo Breda, bur 
Maſtricht was taken in by making abreach, and ſpringing ofa mine, upon the Curtain bet- 
ween Jonger Port and abulwark, howſoever the Town of Cortes upon the frontiers of 
France, was firſt battered by the 4rch-duke of Auffriauponthe point of a Bulwark,neer unto 
the very joynt of the Curtain, wherea high, anda ſtrong turret ſtood, which did annoy us 
much,ſo that we couldnot advance forward, but were conſtrayned to leaue off our approach 
on that fide, andbegan to makea new Batterie fora breach ina Cutrain on the Field-ſide, 
where there lay a ſtrong Bulwarkto defend it, which did our mena great deal of harm, bur 
wohſoever with great difficulty and much adoe, we took inthe Town that way,by lodging 
our ſeluesinthe Curtain : Likewiſethe city of Cambray was battered, and taken in upona 
Curtain, for all there were two ſtrong Bulwarks that flanked it, which if we had run our line 
upon a Bulwark, we should not haue forcedit ſo ſoon, yeaſuch an occaſion might preſent it 
ſelf; that a Generall may be forced to batter both the one and the other, or to find out ſome 
ſecret way by undermininga wall, and blowing it up with powder. 

Gen, This is for your great Townes, but what ſay you toa Caſtle,a Cattadel, or ſome nar- 
row Fortrefſe, how will you goe to worke to take in thoſe withthe beſt advantage. 

Capt. As for your Forts, and Caſtles, it is much better to batter them upon a mount or a 
Bulwark, then upona Curtain : my reaſon is this,that in theſe your Bulwarks lying cloſe one 
by an other, will flank 9ne an other with the greater force, and hide the Curtain much better 
todefend ir, ſo that one cannot ſo eaſily force it, if the faid defences be not taken away. 

Gen. Gotothen ; a Townthen being to be battered, either upon a Curtain ora Bulwark 
how many peeces of Ordnance would you haue to doit, and how, and in what manner 
would you place, and plam your Ordnance upon your batteries to make a good brezch ? 

Capt To effect this, I would have 18. peeces of canon and halfe canon, (forleſer peeces 
for batterie are novv growune out of uſe). 

Gen, Whether would you chooſe more whole canon or halfe canon ? 

Capt.To batter a place well either upon an ſtony or a carthy wall,you may aſſure your ſelf, 

I, the 


 afovell as your whole canons: © 
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the more whole canon you haue, the greaterand the morcſvffici ent your breach will be:for 
your great battering peeces doe ſpoile, and beate downe any thing, which doth mecte with 


their great force and violence: how/cever of latepeares experience hath taught at divers ſeiges 


that your halfe Canon vvhich a re more port able, having good ſtore of them,wwvill doe the buſcnege 


. Gen. Butat, what diſtance would you make your batteries, forthele 18. pecce,of Canons 
and how neere unto the place, which you intend to hatter- wihia &. 4, 

Capt. E would counſella Generall to approach as, neere untohat place as poſſible may 
bee,and : make his batteries ſometwo orthree hundred paces onefromangther, andthatif 
it were, poſſible to advance covertly the Approch andifap, even upto the Counter-{charfe, 
and very brioke gf the.monte, to preparea way fqr,his Gallerie ; not onely to batter that 
place beingat hand with the greater torce, but alſo to keepe in, and hinder an Enemie from 
Sallying out uponthe belcigers, to diſcoyer anddiſmount their Ordnance in Caſemates, or if 
they have ſunke any in their walles or Falſe-bray, andſo to tertitie. them, that they dare not 
{tirre out. 7 F-$iſo? 

Gen. 1 amalſo. of your opinion, andhold it for good, yet} feare this will notbe fo ſoon 
done, and is ſooner ſpoken, then executed,and that beforeyou canbring your approach and 
fapp ſo farit will coſt you warme blood, and a great. many mens lines, if you have aſtour 
Enemie within to deale withall, and one that is very: Vigilant, and<caretull to ſtand upon his 
Guard; and his defence. | 

Capt. T'is true, this cannot. bee done without danger, and the lofle of men, but hee that 
is fearcfull muſt ſtay at home, and not come into the warres where there is neither place nor 
time, which doth tree or exempt him from danger : yet the danger isnot alwaies ſo great, 
e{pccially in ſuch places, where you haue Earth enough to worke with,to caſt up your fapps, 
and to heighthen and deepen your Approaches, which will how you the more higher you 
finde the ground in Approching-to the edge of the moate, the deeper trenches you may 
make and cover your {elfe by caſting up of blinds continually, to keepe you fromthe fight 
of the, befieged, andit is better whea you haue brought your approachas it were under 
them, then if you were 200. OT 300. PaCEeS diſtant from them. | 

Gene. I pray you-Good Sir, how would you plant, and devide theſe 18. peeces of 
Canon? - | IN Y 
| Capt. Iwould make agreat batterie with$. of them to beate upon 2 right line, either 
upona Curtaine or the pyint of aBulwarke (which the Generall shall finde fitteſt) Two 
batteries with cach 3, Canon to play ſlope-wiſe fromthe great batterie as the ninth plate 
and 28. and 29. figures showes, and two batteries, with two halfe Canon a peece to play as 
it were croſſ-wiſe uponthe breach, and thus you ſee your 18. peeces planted upon 5. bate- 
ries, as you may obſcrue inthe ninth plate-and the two figures of a Curtaine and of a Bul- 
warke following. | 

Gen. Good Sir tell mee I pray you how many hot will theſe 18. peeces of Canon make 
in 10. howers, and how much powder will they require. 

Capt. in 10. howres they may make ſome 1 500.shott,and will require a matter of 2 © 009. 
pound weight of powder, thatis 150. barrels full, cach bartell contayning 160, pound 
weight in it. 

Gen. You make your account then that every peece in the ſpace of 10. howets is to shoot 
$0. shot, that is 8. shotan hower for every peece. ; 

Capt. Yau may make 10 $hot inan howre if you pleaſe, if your peecesbe renforced, but 
as for your ordinary peeces, they haue not mettailline ſubſtance enough to beare it : conſi- 
dering alſo that after you haue made 45. $hot out of a pecce, it will be {o heatcd, that ir muſt 
have a cooling time, which muſt bee art leaſt an hower, for otherwiſe your peece being 
growne over hot, it may cauſe danger. | 

Gen. Me thinkes that 80, shot tora peece in ſolongatime were too little, having often 
heard,that inth:t while, a peece may welibe shot of 130. times, can you giue me your 

reſolution upon this? | : 
Capt. I willtell you Sir what hapned oncein the Iland of Bomble Anno 1599, we planted a 
peece by a mill, by which we did annoy the Enemy very much, fo that they were forced to 


make 
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make a battery, and planted a whole Canonand ademy-canon uponit, ſeeking to diſmount 
ours. Now shooting with this peece from foure of the clock inthe morning, till eleven to- 
ward noone, this peece had 2 cooling time the ſpace of two kowers, and about one of the 
clock, wee began to play with it againe, and continued shooting withit till 4. a clock in the 
afternoon: but this peece being notable to endure the force and heating of ſo many shot,we 
were conſtrain to leaue off withit and yet ceaſednotshooting with our other peeces from 
an Other batterie by command from Dox Lewes de Valaſeo Generall of our Qrdnance, and + 
Shooting croſwiſe with ſome other of our pecces, wee put the Enemies two peeces to 
filencein the ſpace ofan hower, a Souldier of ours ſtanding by, was curious to keepe ataily 
ofthe number of all the shot we made from the morning till fourea clock in the afternoone, 
and showed mee $0. notches, which deductingthe two howets cooling, our peece planted 
atthe mill made 8 shotin an hower, which was as much as could be required of it. 

Senior Diego Vflano gine your Tranſlatour leaue to interrupt you a little,and ſo toconclude 
this difcourſe. Jfyou remember at the ſeige of Oſtend which you mention often in your Chapters 
and dialogues you were without, and Iwas within the Towne, that on the ſeventh of January 
Anno 1602, Stilo Novo, c After Sir Francis Vere offamous memory (who defended and kept 
the Towne againſt you) had deluded you with a Parley, onely to gainetime, and to make up our 
Canon and Sea-beaten workes, along the skirt of the old 1 owne, his highneſ the Archduke re- 

Solved to affault us, and that morning began to batter Sand-hill and Schotenburgh co make 4 
breach for you againFthat night, with intent to Aſſault us (as youdid) and to haue entred the 
Towne, and haue put us all tothe ſword, the Relation whereof you shall heare in the end of this 
booke. Now you had placed, and planted your 20, peeces of (;anontobatiter them inthis manner, 
8. from your batterie at the foote of the downes, 8. from a batterie onthe right hand of the 
downes, 6. more which you had made upon the ſand, and as it were raiſed out of theſea : the firſt 
shot upon the breach in a right line, and the other 2. flopewiſe, as your two figures following doe 

. demonſtrate. Theſe 20. peeces of ({anon towards noone had a cooling time, for a matter of ſome 
2, hawers, juſt as you haue ſaid, and afterward you began to batter the breach and old Towne 

 againe, till it was almattwilig ht, and then they cooled againe, till you were readie to gine us an 
aſſault, and before you fell on as Fdoe well remember, you shot of one of your Canons with 4 
hollow b ullet which flew over the T owne and made a great humming noiſe 45 a warning peece to 
the Count of Bucquoy, who lay onthe Eaſt fide, that you were then ready to fall on, and that he 
should doe the like, this was your Signall: Now Generall Vere knowing well your intent, gaue 
order to the Gentleman of our Ordnance who had the guard upon Sandhill,zbat hee should keepe a 
true taily , and an account of all the hot you made that day with your 20, peeces of Canon upon 
the breach and the old Towne which being caſt up, there were found to be made that day from 

morning till nieht2200. shot, which was found to be an 110. chotfor every peece, and 11 4hob 

an houre for every peece, which is more then 8, but Jverely beleeue your peeces were renforced, 

This by the way, and ſo I returne againe to your owne dialogue. 

Gen. (Good Sir) I pray you how mee how you would batterthe point of aBulwarke 
( - " figure 28. following demonſtrates, ) and giue mee ſome reaſons aſwelldefenſtue as 
offenſe. 

Capt. lam willing to gjueyour Lordship content, and fay, If I were to batter the point of 
a Balwarke ora Baſtion, 1 would hae the ſame nuinber ot battering Canon, and planted in 
the ſame foime and manner as they were forthe Curtaine and to shoot sJoope and ctoſ- 
ſwiſe alſo, andif your approaches were advanced fo farre they should be plented uponthe 
very brinke ofthe mcate and upon the Counterſcharfe, I would plant 4.0t them ſo,that they 
Should diſmnount the Enemies Canon in their Caſsmates, or any if they had ſunk them in 15 
their Fa/ſebray whichshould waite vpon that occaſion. 

Gen. Iamof your mind and preferre ſuchabartery before all others who are ofthe opt- 
nion thar they had rather ne a Curtaine thena Bulwarke to be battered. 

Capt. You have heard my reaſons for that, and ſee the figures following traced out to 
you. Butas for your Bubwark the be/izged may cut it off (as you may markin the figurs of 
retrenchments and Cuttings off inthe ſecond part of this booke) for indeedit will be a hard 


matter to force an Enemy out of a Bulwark, who isreſolved tolooſeit by cos 36 and 
L 3 ; cerces 
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degrees and there is not ſo much dangerin aſſaulting of a Curtaine, which being once well 
battered and beaten down with your Ordnance, you have an eaſter way and entrance to fall 
on with your troupes of men, to enterthe Towne or Fortreſſe,but for the defence which is 
made from your flanking Bulwarks, or your Caſemates, you muſt make batteries upon the 
brinke of the moate againſt them, (as is ſaid) to diſmount the Enemies peeces,and to flanker 
with your Ordnance the parapets of the Bulwarkes to beate them about their cares, that the 
-þulwarks may lie the more open to you, and I think this way isthe leaſt danger. 

Gen. But the beſieged their cuttings off, may they not be made aſwell upon a Curtaine as 
upon a Bulwark ? | | 

Cap. No, for the Rampier being thinner, you have neither ſo much ground, nor the like 
' accommodation ina Cuttain as ina Bulwarkzand indeed, a Governour of a town or ofa for- 
trefle if he were putto his choiſe, had rather to be aſſaulted on a Bulwark(then ona Curtain) 
by cutting it off into the form of a halfe moone, that he might make a new reſiſtance,andde- 
fend it with alef[= number of men: Beſides,in aBulwark the beſieged have this advantage o0- 
verthe Aſſailants,whichis very dangerous for them,thatthey may make a mine within rhe 
bowels of their Bulwark,when an enemy $hall atterypt to afſault it,and thinking to enter the 
breach,and take the town,they may be blown up into the aire by a countermine, thelike alſo 
may happento the beſieged, the Aſſaillants ſpringing their mine alſo ina Bulwark,when they 
thiak they ſtand upon theirÞeſt defence. 

Gez. May notthelike be done alſo ina Curtain ? 

Cap. No,It will not take the like effe& asina Bulwark, fora breach being once madeina 
Curtaine, for as an enemy may aſſault it at large,ſo they may bringa greater number of men 
to fightto help to defend it, whereas ina bulwark they are pendup and ſtraighted ina narrow 
place,which may be cut off, and will require a fewer number of men tg defend it, whereas 
thoſe whichare to force it, muſt be conftraynedto bringup a great many men to aſſault, who 

in aninſtant may be indanger of blowing up. Go 12 
 _  Gew, Yourreaſons(good Caprain)are not to be ſlighted, but as for me, T hold it ſafer to 
batter andaſſaultthe breach of a bulwark then of acurtaine., For though the beſieged may 
cutit off, anddefendit witha fewer number of men, yet the Affaulters have this advantage 0- 
ver the belieped defendants, that they have more place and elbow room, and may find alefle 
reſiſtance then in a Curtain,ſeeing that one may make as great a breach ina Bulwarke, as in a 
Curtain, becauſe your Ordnance may beat it flat and levell with the ground, and chooſing 
rather a Bulwark:I will herewith conclude this diſcourſe,and now shew you the figures both 
of the one andof the other in this plate following. 
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; ExtraMed ow of the ſecond Treatiſe of "Don Diego Vilano his ff? Dialogue betbern 
. + - $heGenerallof the Ordnance,and 2 (aptain, as followeth, oo oo ol ot 


Conerall, gh I wouldfain know of you, how Ordnance ought to be placed ina 
"1; MIDayof Battelh fortogailethe Enemie moſt #: + =8 2104 190" 
Captains:  Iimake noqueſtion but your Lordsbip haviog had experience inthe Wars: 
of. Savoy and Hwngarie,cantell betterthen Tam able to ſpeak;andifI shoulduſea tedious: 
diſcouxſe, it might then ſeera that the Scholler mightpreſumeto teach hisMaſter.- | 
| | = _ Howſoever,.inſuch a caſe would willingly take theadvice of an old expetien« 
ced Souldier, and eſpecially of ſucha one; whohath-{crved in theſe parts.::As for me, I 
dare not boaſt of any great experience, having had enough to do tolook unto my owne 
affaires, neither have Thad much leaſure to inform my ſelf well about Artillerie. But gow 
ſeeing Iam to receive thatcharge upah me, I pray youtell mez,asa man; who: hath been 
beaten thereunto, and hath had long experience inthe Wartes, how they d6 uſe to planr 
Ordnance intheſe quartets; 5 nn Bee] A 
Capt. Sit There hathbeen bur a few battelsTought in theſe parts, ard to ſpeak truly 
Iamnotableto-ſatisfie you:touching this point, Neyertheleſſe,I will tell you what I-bave 
ſeen in two, wherein I was preſent-. In the one the Ordnance was planted inthe head of 
the Battalions, and inthe orher between them, two by two,andthree by three, uponthe 
flanks and wings of the Myskettiers,:and blinded withthe wings of the Cayallerie.' But 
as for. me, Iam of the opinion thatitis beſt to plant ſome peecesin the front of the 'Ar- 
mie; which mayijplay upontthe Enemies troopes onall fides : ſeeking out alwaies-for this 
effeR, ſome places of adyantage to place them in, that'you may'not be. igdanger of loo= 
fing your peeces. Andthough you cannot getſuch an advantage, yet yourpeecces being 
Tn he head of your Battell, will be of leſle ſervice, becauſe whenyou are tocometo the 
Chock andjayning of Battels, th 
in one of theſe Battels aboyeſaid. 


cy may:in ſome wiſe annoy your own men, which I ſaw. 
. Gex, ThereforeT think it were fitter they chould be placedupon both the flanks;and 


inthe Reere;of the Battaillions, by leavinga free place of Armes, which may givenoof- © 


fence to our own men. _ aca alin | x died 
* Capte: 1.can hardly beleeve (1u/ſtr7046 Sr ) thatthat would be ſo expedicht, foranE- 
nemie perceiving that the Front is left bare without Ordnance, he will take the more cou- 
rage to fallon,and come upto the charge: Therefore, I hold ir more fitting, that the Ar- 
tillerie may be devided ſome here ſome there, bathbefore theFront,andupontheFlanks, 
placed ſome fifty or an hundred paces one from another, and then there will be no danger 
whenthe Enemie $hall come up to Chock,to encounter you, or offend our own men, c- 
ſpecially whenthey are faſtened to them by drawing-Ropes and yron Rings, thatuponan 
inſtantthey may be remooved and turned for the advantage of our own Troops,and give 
fire as faſt as they can charge and diſcharge among the Enemies Troops, whichis a matter 
of great moment for the obtaining of a ViRtorie. : 

But it happens very ſeldom that ſuch convenient places can be found for the planting 
of Ordnance ina Battell,as were to be wished, for oftentimes one $hall be driven of ne- 
ceflity to make choice of ſuch places as the ground will afford,by reaſon of woods, hills, 
marish grounds, and ſuch like diſadvantagious places as you may meet withall, and for 
which one can give no certain rule, but that the Generall by his wiſedome and diſcretion 
may make choice of the beſt adyantages,which may annoy the Enemy moſt,and give the 
lealt offence to his owne men, either by _ them by the ſun, the raiſing of Duſt, and 


which 
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HOW. ANDIN, WHAT MANNER A- GENERALL OF.THE! 
Ordnance. ought to plant his Canon in a:day:of Battell,” whereby hee may 
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which way the wind drives the ſmoak, both of Ordnance and ſmall shot, which though 
littein'thefaſelves;yet may prove to lis trierigrdat{mpedirhents anddiſadbaritagious.Byr: 
leavingrheſethingswe willnow terumagain toourtortner diſeourſe;becauſe your Tivid. 
$bip ts of the opinion that the Ordnance oughtratkiertobe planted uponthe wings and 
flanks of the Battalions then otherwiſe, which I dare not approve of,in regard that when 
the Troops ate to encounter with the Enemy.;andeoine up'tothe charges 'our-owin'ttien 
may be more annoyed by our own-Ordnarice (which maybreed a confufien) thenthe E- 
nemies;when as the wings of our horſe which are upon the flanks shall come upto charge 
the enemie; fothat ourown peeces might puzzlethem greatly, wheh as they eto play 
trom the flanks, beſides the miſchief which might bappen among ourowfmern. There. 
toreone ought to be very carefull and eircumſpeRinplanting'them;ardrhiis is that which 


mie; t, - OFtits ; . | "7 2 44 11 9115; 
\ Gen. Sir, The reaſons you uſe have given m_— atisfaRion,butT pray yourelolve: 
meof -one thing more, thatis, howa Generallo | | 


rience, which chiefly conſiſts herein, thathe and his Lientenant =p their train nryts. al 
'fa 


occaſions,to receivehis direQions and commands;and to ſee them executedipeedily, aid 
to know of him after what form he will make his Battell,that he viay platit his Ordnatice 
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the Generall of the Ordnance, and: which 
-: "Get," Captain, Thisdiſcourſc hath pleaſed me well;and giyen me good:conitemmeytr; 
T *If'- *7; £5 7s F 
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Pradiſed in the warres of the Vnited Netherl1nds, s 53 
04 THECTENTH- CHAPTER © 
FREATING OF THE DIVERS SORTS OF BRIDGES VSED IN 
, ' the ſervice af the Lords the States of the Vnited Provinces. © | 
MY abrave occalionin the warres hath bin loſt*forwatit of Bridges to 'paſſe over a 
x7 ®-Rivera Brook,ora Monte therefore the States for any peece of ſervice, haye alwaies 
\Uivetſe brides in areadineſſe;both ſmall and great. The ſmaller fort for any ſuddain enter- EYE 
_ priſe;orforpiitting over the maoat ofa Town,a Horn-work, ora Half moon are 3. firſta _ © 
Corke bridge now notin uſe; ſecondly a Bultush bridge, the pecces whereof are ten; foor 
long,and fix or ſeyen foot broad, that foure men may go overthem in From.deſcribedunto 
you in, my ſecond part inthe Chapter of Approches , figure 159. whereof Many peeces 
being JoJmes faſt together with ropesand Ankors, wilt lay abridge overa moate, aizagk, 
or aditch for men to paſſe over,the third ſortisa wicket,or abasket bridge, asshall be here- _ 
after deſcribed. | | | 
Moreover they have three ſorts of other Bridges, namely , a ſmall boat bridge, with 
beams, Prat roaps, andankors, whichare carried upon long waggopnsin ihe Army, 
whereof you may ſee one of them in this treatiſe, chapter the third, figure ten , of theſe we 
have commonly twelye,that goesalong with our Army upon along waggon,drawne with 
15.couple of horſes,anda Thillet horſe. ; 
Beſides thoſe above mentioned, thete are two great bridges,the one called a punt bridge g 
whichis laid Jongwaies,end to end over the Rhine,or any other great River, and theother 
a Mazeſchip bridge,as you $hall ſee inthe figure following. 
Commandthen being given to the Captain of the Bridges and his men,for the firſt they 
lade Ordnance,andall manner of equipage in thoſe greatPugts,as beames, plancks,cordage, 
cables , ankors,windlafles, winches, and all other neceflaries, to bring them up to the Ren- 
devous. | 
Now when the Captain of the Bridge is to lay a great Punt bridge over the Rhyne,or the 
VVhalezas at Nemegen,Schenckſconce,V Veſell,orat Rhynebergh , taking firſt the breadth, and 
diſtance of the River from the one ſide to the other, they can eaſily give a geſſe, how many 
of theſe punts being 50. foot long,and r0.ffoot broad, will ſerve to reach over the River. 
The firſt punt then being laid longwiſe from the edge of the one fide. of the River being 
faſtened to twogreat Stakes (and Ankors) driven into the ground , they then lay atthe 
furtheſt end of the firſt punt, and other punt laying Brushatboth ends of the punts , which 
riſes and falls , that horſe and waggons may paſſe oyerthcm , and alwaics faſten and bind 
them together with ropes and cables which ſtayes the punts, by caſting out ankors and ca- 
bles into the ſtreame, to hold them faſt together , and thus they dotillthey have laid over 
15, Or 16. of theſe long punts which will reach over from the one to the other ſide of the 
river.at the end whereof there are caſtup two halfe moones; (if it be not nearea Town,and 
a Steckado or two Gats made; that none may pallebyer it withoutjleave, havingalwaies a 
- guardto defend it and keepit from burning. | 
Number 37.is the figure of a peece of a basket Bridge , ſuch a one as was uſed at vur laſt 
enterpriſe upon Huff, made of wicket, about the bigneſſe of ones middle finger, with ſup- 
porters of wickers within it,as hedges,a foot diſtant one from another,to ſtrengthen it,and 
helpe it from bending, when one goes over it, being alſo matted in the bottom,and cover- 
_ edroundabout with waxed Canvas, being carried between two men ,- with two coole 
ſtaves ſome 13foot long,as two men carties a hand barrow, being laid croſſewiſe peece to 
peece,andfaſtened together with ropes,and at both ends ankors, the length whereof trom 
ato bis 6. foot, and the br&dth from ctodtwo foot and ahalf, and isa footinheigth, ſo 
that 2 men'infront may go over a moat upon any ſupriſall ofa Towne. | 
Number 38: is a Maze bridge laid croſlewaies, fucha one as our Army ' 2c over the 
Maze at the Grave, Venlo,and eMaftricht, having beames ſome 15.0r.16-foot long, and 
.crofle beames oyerthe Mazeſchips , with plancks from the one fide of therivertothe 
other , andis heldfaſt together by cables and ankors, as the figure following of ſuch a 
bridge doth demonſtrate. FM 
Numb. 39.is the figure ofa Mathematicall Horſe watermill, firſtinyented by Vitrivius,8: 
is of ſingular uſe for the drayning out of water in Martish grounds and places,being drawn - 
but with one hotſe , as thefigure demonſtrates , and by relieving it with fresh ho : anda. 
af Wh. | | (0) | Iriver, 
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{ The Principles othe Art Military, | 
driver may go night and day, the experience whereof we ſaw at the fiege of the Boſch, what 
: abundance of water twepty of them drayned out of the oyerflown Meddows and the River 

of the Dummell, which did helpand further our Approaches greaty; FR 
Number 4e. ische figure of /ater Scoop, made atter this manncr following, firſt you take 
three long poles or ſpax.and atthe top bind them cogether with a match ora cord, from the 
top whereof diſcends an other cord, which is bound faſt to the haft of the Scoop,as youmay 
ſce,and the feet of the ſpars putinto the ground triangular wiſe, with which you ſeethe f1- 
gure of a man caſting water ovt ofa moat ora ditch, This plate following will shew.you 
the figures of 2chatis ſaidabove,, | {30 bf aide? 

| 
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RO  Prafiiſed inthe Warres of the Puited Netherlands. COT, 
THEDEMONSTRATION OF A COPPER OVEN, 
= A Rneading Trough,and a bread cheſt, with the appurtenances thereunt o belongirg. 

6 Nome 41. isthefigure of atiew invented CopperOven, ſet uponthree Iron chim- 
"& V nies for the baking of bread for an Armie, having at both endstwo mouths or doores, 
"which opens andshuts, whereof the length of one of themfrom '@ to b is ninefoot long, 
the breadth-from' c to d is three foot,the heigthfrom e to F to the topis a footandahalf, 

and the bottome upon which the bread bakes marked g þ is two foot anda halfe, This 
Oven (as isfaid) ftands upon three Iron chimnies.noted 1.into which fuel and turfis put to 
Heat this Oven,how many loafes , and pounds of bread it will bake in three houres, the liſt 
following will show you. - _ Be 

| Number 42. is the figure of a Kneading Trough, which from #-to 7 is ſeven foot long, 
'and from m to s is twofoot broad;,the ge or cover 0 is three foot high,and the botto- 
me p is almoſt two foot broad,to this kneading trough, -you muſt haye water pailes dow 
knives, peeles, to draw out the batches of bread , andall other neceſfaries belonging to a 
Baker. | | | 


pounds ofbread 
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— profiedinihe wares of the United Provincer, = * 75, 
| "The Office,andcharge of the Generall, or Maſter of the 


Ordnance, andall other Officers ſubordinate vnder his Traine of Crrillerie Mus» 
 nition,and Viduals,as the particular liſts of all preparations,and neceſlaries 
belonging to an Armic$hall be here demonſtrated, 


| He Generall or Maſter ofthe Artillerie (as is showne in my ſecond part of the 
. # chiefe officers of the feild pag. 9. ) is a very honorable_charge and hath command an ſuper inten- 
dencie ouer all rhe Ordnance, Armes, Munitions, Engities, Materials & Inſtruments for worke , vea, 
of all things belonging tothe Ordnance, and hath alſo abſolute Com mannd over all Inſeriour Ofi- 
Cers appartayning tothe Traine of the Ordnance , as ouer the Licutenant'of The Ordnance, The Controuler, 
 TheClarke, ofthe Amunition, and Materials, The Gentlemen'of the Ordnance, and Maſter Gunners , Cano- 
niers, Armores, Inginiers, The Capraines of the. Pyomors , and Mineurs , ouer all Smiths, Carpenthers, and 
wheel wrights , ouer all Artificers, and Handie-crafts-twen , and all ſuch as doe attend vpen thetraine of the 
Artilleric , Munition, and Materials. And when: the. Armic is to goe into the feild , he ſends his wartanrs and 


Patents out to all officers vnder his Charge,to meete himat the Rendevous. | 


p 


.. Now forthe better hel e, and discharging of his office , he hath a Lieucenant of the Ordnance allowed him, 
o.in hisabſence hath abſolure commaund alſo oucr this Trame, and is giuen him & an afſitan t »to helpe 
him inthe execution of his Commands, | | 


And becawſe the Generall , or Maſterof the Ordnance, is commaunded in his Commiſſion, and perticular 
InftruQtion, to keepe a perfeR account of all grear,, and ſmall peeces of ordnance, Equipages, Munitions, Ma- 
terials , &e. he hath allowed him a Controuler of the, Ordnance, which Controuler is obliged, and bound ro 
Keepe a pertinenr liſt of all the pecces of ordnance great & ſmall in the Arſenals , and Magazines , belonging 
to the Land,regiſtring the weight ofthem,the Armes; and other things, thac ſtand vpon them, as likewile what 
weight every bullet is , which cucry pecce of ordnance doth shoote , who caſt them , how they came to belon 
ynto the Land, morequer , to keepe notice of al Catriages,wheeles , plated, or vnplatcd , yea off all thingselle 
belonging tothe traine of the Arilleric, as maye appeare more at large in his InſtruRtion. 

. Ynto this Traine of the ordnance there arc allowed two Commiſles, or Clarkes, one for all things apper- 
tainiug tothe ordnance, The other ouer the Munition , Armes, Materials, Tooles, and over all other neceſſa» 
vis, belonging tothe Armic, as shall appeare in the liſt following. | 

._ The Council of State, having reſolued for the feild , they ſend for the Controuler of the ordnance , and 

© Siues him a liſt of all neccſſaries belonging to the Canon; where of che Controuler deliuers a coppie of yr to 

| Clarke ofthe ordnance, who teceiucs charge to take on certaine ConduQqurs to the number offome 40, 

L that by their helpe and care, allthin8s contayncd inthe liſt, maye be in gopd order taken out of the Arſenals 

% and Magazins ofthe Land, and to ſee them. well cmbarked, or put vpon wagons to be brought with all 

expedition rothe Rendevous appointed, and becauſethe Ordnance , Muniions , and Materials maye be taken 
Out of ſeucrall Townes and Magazins , he gives to cuery ConduRour his charge in yritting , to lade ſuch Ord- 
nance, Munition, & Mctcrials, in choſe laces as he is appointed which they are to shipp , and bring them vg 


to che place defigned , as they will caſwere to the commrane, if any thingshould be loft. 


A Liſt, or Suppoſition, 
What Orduance > unition,,atterials, and other neceſſaries, 


are uſefull to be earried into the feild With an CArime, as followtth, 


Mprimes for battcrie 6. whole Canons reinfor- } Sledges, to draw ordnance en . 

ced , 14 Demy Canons reinforced, 6 long Feild | Fearnes, or windlaces compleat . 8. 
peeces, carrying a bullet of 6 1b. weight, 1 6 short | Exhellets , ormartinets. | 7 6, 
Derby Drakes , of 24. lb. buller,, 12 quatre-Ca- 3 Yron-Crowes , or Goats feete,handspikes, and levers 
non Drakes of 12 1b. bullet, 12 short Drakes, or Sa- } of all ſoorts. | 20, 
kers of 6 1b. bullet, & 14 ſmall Drakes of 3 1b.'bul- { Braffe pullics, or rruckles 20, 
je tnaking in afl 80. } Winches, or:the Endleff ſcrewes I 24 
For 6 whole Canon spare Cariages , 6 for the 14 | Yron bolts. - FO. 


£ 


_ . demy Canon Drakes 8 for the quarter Canon | Spare kanns of Salctt oyle , for the Engines aboue- 
Drakes, 6. forthe Faulconets, and ſaker Drakes | © faid 6. 


1'2, facitin all 29. | Tart, or greaſe box(cy, 25. 
Spare Ship. Carriages for theſe ſeverall peecces -of j; Sparc/hoggs-greale for the Carriages. _ 2300. | 
. Ordnance 20. | For every peece of theſe Ordnauce abouefaid , three 
Spare wheeles proportionally for the Ordnance a- | | ladles, three Rammers, and 3 ſponges a peece fa 
\ © *boueſ of ill-forrs, 20. | cit \ | 24S 
ore- $ ,or Carriages _, 80, } Spunge Copper natles | 1200. 
arc whecles for the fore {ayd Carriages 22, | Sheepe skinnes, t make ſpunges off 400, 
ock waggons & long Wagpons to lay , ordnance | Wooden levers fc the Otlna e 5O., 
'" ON, \ 251 4 Yron Crowes 20, 
Spate fore and -afterwheeles - 12; | For 6 whole Can ons bullets of 48 Ib. 2000, 
Spare Thillers for the Block wagone 3. | For 44 demy Camons, bullets. of 24 1b. 3000, 
re long waggons for the Blogkwaggons 3. { For 6 feild peeces;, 03 "_—_ culvering of 1 2 1b. 1500. 
$pare Axclirecs, and draughts ©  $- * For 16 Faalcone ts of 6 | hw 00s. 
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76.  Theprinciplerof the Art Milkitarie, 
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For the Demy-Canon Drakesof 241b..,. __ 2500. f Hand billes  ' {© | % 
Fot the quarter Canon drakes of 22 1b, + + 2100, | Pick axſcs: Aut bo | 300, 
For the Sakers of 6 ib, buller -.:-{ + *, $100. #Manocks.. .-.;1 SET RT 380. 
For the {mall drakes of 3 1b, bullet 2200. 4 Yron hammers far the Greacers ofotdnance 12. 
The Gabinen and Canon baſſketts , are made in the | Lanternes UT 2 30 lb, 
Feild, ſome 6. or 6. and a halfe foote highs and 3. | Candler i-th: | 3 00, 
foote in dyamiter, and coſts 18. ſts. d'peece Latton, .| Frie-lightsto putt in'pitcht roopes 20. 
-Boxſesforthe cartredge shoor for every. petce 100. ?.Leather patles ro quenehfrie with all -- 3% 
_ facitinall | ., 4ouo. | Canvaspeeces,to make blinds with 30, 
Powder for theſe $o peeces of ordnarice, 4000009 Ib. | Pack thred | 20. 
Match in Bundles | ... 00090. | Saile yarne | 41b. 
Pouch-Barrils for the charging of ordnance with each ; Firkins of ronnd nine toopes 12. 
a wodden hammer, and his dich | 80..5 Bots , and clenchers for the Axeltrecs of Carriages, 
Haire-cloaths __ : 100. | andthe Block-waggons 60. 
Hurdles to plant ordnance on whichare ſtiff; yoo. | Bolts for the Thiller carriages | 60. 
Hand Barrowes 50. , Bolts and clenchers forthe long waggons 60. 
Musktt Baskets of all ſoorts. 1200. | After hookes for the carriages | 20. 
Woodden hoockes _ 20. | After Nailes 02 og | 50s 
Thiller Haroaſe compleate 150. I Spare clenchers and wedpes for the ordnance 40. 
Spare roapes & other harnaſe. 150. | Wedges for the block and long waggans 169. 
- Plated croffe ſtaves forthe drawing roapes after every \ Small sheires, with bolts and rings at 
couple of horfes 189. {| Shieres with chaines ok | 30. 
Whip cordto binde with all 1000 paire. | Nailes for the bolts 150. 
Horſe collars. 800. | Great yron Nailes 150, 
Drawing roapes of 40 fadome a peece 30. | Yron Staples . * 100: 
Half drawing roapes 39. 4 Lation Boxſes with cattriedge shott | 100. 
Steering-roapes : ©0. , Toweof diverſe ſorts 1001b. 
Windlafle Roapes 8. } Bundles of roapes and Cordage | 10» 
Strycking roapes 8. | Nailes 8 ynches long 600. 
Drawing lines 70. | Nailes 7 ynches fong 2000, 
Neck lines to drawe up shipping, or uſe full about ord. , Nailes 6 ynches long 6000. 
nance Yo 40, | Nailes 5 ynches long I 2000, 
Ramming blocks to drive in piles, in the ground 12, 1 Double (izd nailes 20000, 
Small Rammers to drive in piles 40. | Single {1zcd naileg 20000. 
Spare roapes =; : - Smail nailes,and lath nailes of all ſorts 2.0000. 
Great Yron hammers 7. | Bundlcs of barre yron_ 400 1b. 
Beames,. and underlayers for plat-formes, and other | Plate yron,and smal! barres for ſmiths 3000 [b. 
vices. 10. foote longe | 5 00, 1 Of ſtaue ſtecle | 1000 1b. 
Planckes for bedding & other vſes _ 4000. ! Item all ſmiths Tooles,and vtenſiles. £4 
Sparres "_ 6000. | All Carpenrers Tooles,as many asshalbe need full. 
Spaces 1000. | Two great Morters, mounted vpon their Carriages, * 
Showetls 2000. } One {mall Mortcr for cach 100 granades of 1 60 1b. fort 
Axſes 500.  hegrear,and 100 granadoes of 20 Ib. for the efler. 
Hatches FER: 5 00: | Hand granadoes co caſt into ſaps,treachcs,ani workes, 
A Ui? of ſome other ] 


AM <erials and neceſſaires, which the ( larke of thee Materials 


vſes to carrie with hun to the Feild, to make a Magazine of in the 


Army as followeth. 

Pour for Muskettiers ' $00000 Ib, | Iavelines donble pointed , With yron 'ro putt 

Match in Bundles _ $8000, | through the tres of Turpepikes 1500, 
Yow-lead to cait muskett bullets With Fgoooo, } Match-Hornes to blinde light matches -Opon 4M 
Moulds of r2 bullets a peece 0 cait inn yo, | enterprize 3090; 
Haire-cloaths to cover the powder with 60, | Running WaggensIWith two Yeheeles , and Lrve- 
C1 Great many of old peeces of ſailes to make | Ilins put through the CAxeltres 300, 
... blinds With _ To00, | Short Palifladoes 7s drive into the ground 
Spar Muſketts — Sov, | With longtenter nailes ___ 6000, 
Spare Muſket reits 1000, , Tron hammers to ſtrick the nailes in Sos 
Spare Bandcliers & $00, \ Wodden hammers to breck open the barrils of 
Spare Muſkett ſlockes 300, | power | | 208, 
Pikes 15 foote long beſides the head 2000. | Great Boorers to boore holes With [x 
Half- Pikes With Loops ſlaue-feete” © 300- \ Twelue firkins of foote angles , or fore ſquare 
Corſlets,and Head peeces at. 800e(-; remter Adiles . 412000, 
Armors of proofe With Caſkets ofprogfe. 100, | Tee ſpurs With lachets W : 6000, 


Peces 


 prifliſed in the wary of the wnited Province, 57. 


them in 0» 


 Weeces of Buiruſh bridge; jr an Enterpriſe to | Baggsty fill earth Withall wy an Approah 2000, 
ofſe oner a moate,or auch ©" 7150 pertts. | Ammanition chefs to put 1 
Hand-barrowes to carry ſodds i T'$0«1 Blins of; Kanuas 1 50 foote long each peece 200, 
Shippers hookes short and long | 150, | Planiks, Sparrs, Heames of all ſorteg ood ftore 
Tong ron yakes With 3 or foure teeth. - . 150. | - - for ordnance, palfſeter ,Lalleries, and other 
Great Beetlets Too, # Workes,ſome 5horter, and ſome longer 4s occa- 
Water ſcupps -. TREE 1800 } fonmaeſferve, i 
Mathematical Water horſe miles , to drayne out | Great block pile-driuers , with al their roepes, 
Water, ſe figare 37. \. 3+; | andappurtenamces FR 
Spiters to ſpit ſodds With all - 300, | Tow-handed Rammers for two men to drine in 
Bagger Netts to Worke ina gallery 25,3 pallſſadoes with © as 
Crooked yron Showels , With long hafts ts Woorke | 50 peeces of bulrysh bridges , convercd ouer With 
in « Gallery ON 12. | KRanves, With their ropes, & coards to fe fem 
Spades © 10000, | them one to ant other and ankors each peeces 
Showells.plated. 2000. being t0 foote long, & 6fote broad,, Corke 
Mattocks., | ' J000, | bridges each bridg cont2vning 10 peeces 
Pickaxſes _ Top +606, | tojnedtogether;ey each ro foote long (3, 
Great yron hammers to breake flone Walles with | Cordage of all ſoorts 400 lb, 
100. | Windlaſes or Winches | | I 
CAxſes of all ſorts . 1200, 1 Leather pailes to quench fire with 300, 
Hatchets and Handbills - 109, | Handſawes, two handed (awes, and great timber 
Great Pincers | F. | ſawes | — 
Great and ſmall hammers 38. * Angers of all ſorts,Wimbles,& Adaſes $0, 
Tron crowes of all ſorts 30, | Good ſtore of Carpenters, 
Draggs | EIA 21 25. | — {1 things neceſſarie for 160 Karres , to carry 
Wailes beth greate and [mall eneunto lath nailes, earth in compleate Wheele Barrowes 2080. 
FROR=— —5-—5 200000, Spare Yoheels and yron pinne for thems 500." 
Lanterns axd blinde lanterns of all forts 40, | Single ſawne plackes for the wheele barrowes 200. 
Candles 2 £00 lb, Larter [taues Or great Beacons ts lay out the 
Torches | $65.4 quarter sWith all with flaggs 200, 
Fire-l'ohts 2.5 and pitch roages ovo peeces, | Haſpels , ard Turne-pikes , With their Iavelins 
Farrils of pitch 6.5 ſmaallandgreat 140, 
Farrils ef Tarre - | 4+ j By thu Lift aboueſid , one maye eaſſely vnder-= 
Woll-ſacks ..- - | 200. | ſtand, What HMunitions, CGiaterials, and ne- 
Howerelaſſes yo. | Ceſſaries are need full to be carryed into an 
Fntempered chaulk in barrils ala, cCArmie, of all Which the Clarks of the Ams 
Ship-Katroles of all ſorts 220 fingle. nition ,and the Materials challdeliuer then 
Double Skip Katroles 70, ont by the helpe of their Condudtors, as the 
Drawing lines to draw Shipping againft the | ocealion of the maye ſervice require , and aiſs 
Breame > Cn, 60, * receiues them ints their Cuftodie againe. 
KY The | 
; Waggon Maſter Generall,his Licutenant,and Con: 


ductotirs march vnder the Traine of 
the Ordnance, * 


JD Efore the eArmie riſes to the Feild, the Lord Generall ſends 
| out Writs for the Waggon Mater Gencrall , that he shall fend for his Condutours , to 

preſſe and rake, wp ſo. many. Waggons , as thr greatneſſe , or litleneſs of rhe army maye 
require,it maye be in every quarter 0, 7, 8. yea 1060. Waggons, and each Wwaggen 10 be furnihed 
with three latty horſes, and a dryver, every Wee gon having 3 gilders a day, ſo long «4 the CArmie is 


#s che Feild,and the Condyttonrs 30./tivers per diem. | 
| BS ALS 


4 The principles of the Art eMiikarie, 


A Liſt ofthe Waggons to beemployed' 
as followed. | 

Condutfours ; Whteli-atilers, Swiths; 

why motion | F CAS 7 

For the ©warter- Maier of the Hor, "> WY 

| For the otter doo PA 


Traine | "150. 
For the Lord Generall him ſelf, as many 

& his traine shall require. 
For princes Farles, and Lords voluntiers as ma- 


FE Ir? for the General of the Ordnance his | 


For every Colonel of the foote ſome 3 ſome 4, 


ny <a they shall have wfe for, according to the greatneſſe of trbeir rraine, 
For the Lords the Deputed States for the Armie A Lieutonant Countll | F- 
as many 4s they have wfe. for. | For eivery Sariant t Majour = © E 
For the Clarke of the Munition, and hu traine | Fir every Onarter-Mafer of the foote rx, 
Ineluding alſo the Controuler , Inginiers and | For the Preachter of s Regiment x7 
Conduttour to compaines of Pyoniers , and | For every foote Companie in the ©rmie ſs 
the Carpenters 120, , The Bridgmafter hath under hi charge all ſorts 
For the Sariant Majonr Generall of the CAr-\ of punt bridges & ſmall boate bridges : the 
wie 2, FA wort and all things elſe rarried vp tothe 
For the Commiſſe or Klark of the Viftuals and y$"Rendevow in punts, : 
his traine 320, | The Commiſe Generall or Clarke of the chipping 
For the Hvarter-maier General of the foote 2.4 Whenthe CArmie < to goe into feild i 10 ſend. 
For the rrovoit Marsball Generall 3. | forth two Conduttonrs topreſſe ſo minye Ships 
For the three principall Chiurgians of the army 3. | in every Towne and'quarter , as the Generall 
For the rheafiter of the _Armie 3. | hall grue hrm order for ,and aa the preatneſſe 


For the Wag gon-Maiter Gezerall,hk Lieutenant, | of the _Armie maye require. 


A Liſt ofthe Baggage Shipps,and for all Officers 
that followes the Army. 


Or every Colonel and the chiefe Officers of | The Inginiers, and their AſſiFtants FA 
( hs Regiment Ships ' 4+ | The Prevoftl Marhall oner the Shippers, and 
IM. For every troapes three of horſe 7.4 fajlours FR 
For the Lord Generall and his traine 21. | Ships allowell for the tranſporting of [ich and 
For the Lord Marshall $.4 Wonnded ſouldiers 29. 
Forforrain Lords and Earles 24. | Spare Ships for forraine Lords and Volun- 
The Duartter-maiter & the Provoft gre inthe | tiers 10, 
. Ship appointed for the Officers of the feild For the Prevef? Marshall Generall of the Ca- 
For each Captaine of the Pyoniers a Ship Je, waillerie Re r, 
For the Theaſuier of the Army r. | For the Phyſician and Apothecarye of the armit x. 
For the Advocate Fiſcall & his Recorder 1. | Befides all theſe every C ompanie fo long as they 
For the chiefe Matter Gunner 1. He a Ship board have three, foure , or fiue 
For the Captaines of the Carpenters «| Ships comming out of garriſon till they march 
For the Prevoft Marhall Generall 1.4 # land,Wuhere of ſome of theſe Ships bhizve three 
For the Generall of the Ordnance , #8F.| gilaers, ſome axe dalder, others two gilders 
For the Klarke of the © ſmmunition 2. | 6 day, according to their burden, 
For the Klark of the Ordnance Fo | The Commiſſe or Klark Generall oner the Fic- 
For the Klarke of the Viftaals 7. | tudls hath ſuperintendence and care oner all 
The Waggon-Maier Generall _ 1. | manner of Vidtuals , as alſo Vittuallers aud 
The Captaine of the Kanon Horſes 1. Shtlars , Which followes the Armiie, an# hath 


The Commiſe or Klark of the Shipping 2. wnder hk charge diverſe Conduttonrs, end 
The Sariant Majour Generall of the Amy 2.) Bakers as the { Grace mine require. | 


The Quarter- Maier Generall 1. | Firft if be. a long expedition , fo that nee 
The Controwler of the Artillerie & Mynition r. | bread , or Vittudlls. can come wp to the 
The Controwler of the Fartifications i. Crny from the Shipping by cviewoy , or 


A | | is ary 


Praflifed in the Warnti of the Vnittd Provinces, > 


toaily tow beſeiged it wilhe. needfull for him to hayÞ 
; "meal: barededvp 25646. ing barrill pl hem hertoarback ſoar lofg,00d34 in brom h, wit 


ead 

WE 000, Barrils will require 600 W yoo | oafec a foote long; Se 5.506 yrpgd eats —_ bakes 
For the eeping oi in Shopping before it be loa _— o0Ib of and one Oven will bake in 
waggons he muſt haves pcbongn he of ROWert 26 loaues of bread, which makes 1800. 1b; 
All nenſLaries muſt he have alſo belonging to 08, J Al 40 overis beitig well heated ,. will backe 6. 
FE = MNAE PEN ce _— 24. _ F. op do ade Ib; each 
allo 40. opper ENS 18 ow ; cames tor one day to 4$000.1d. at two days 

| . _— EY vponl a lot aggro oh rtnlopie abs if the Armic! reſts 96000; Ib. a tralanable proport propor 

Kirchin tents; of bread 960090 
CS | non for the Army in ftord 5dv9c0 bþ; 
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Demonſtration for the Quartering of the Generall, ox 
Maffer of the Oxdyame, and all Subordinate Officers marching vnder 
the Traine of the Artifſeric, - | 


never takes vp any more ground in Depth, but oncly the Ordinary meaſure , for all the ſtreets inyr, are but- 
; 20, foote broade,and are marked D.E, & is toe Parke or 6 p of the Genetall ofthe Ordnance is ground, 
= with his Attendants, men,and Horſts,as yori maycevidently ſee in the raized Figure. | : 
Nur, 1 ishere a Pare or aſe uare of 100. foote : In which parke his Tents, and Meaſures are ſett vp as the firſt is as 
followerh, a Hall or place oþ12 toote in fquare , ayda Gallerie vs as that, andthe great Hall of 6 foote long, and 6 
foote broade. The great Hall ordyning roomeis 24, fooge broade,and x 2 fooge deepe. The two Pavilions are 12 foate 
ſquare. The Gallerie reaching from the one Pavilles tothe other is 20 foore Pj a 6 foote broade. The Gallerie 
from the great Hall to the galleric of the two Pavillions is 10 foote long, and 6 foote broadg, The Curtaines of the. 
Tents are all of then ſixe foote deepe,, and the two firſt Pavillions are likewiſe x2 foote ſquare, arid the Kitchin is 24 
foote long, and 12 foote broade. | : ; ; | | 
F. Isthe parke,or quarter of the Licurenayt Geyerall of the Arzillerie, and for the Maſter Gunners, and Gentlemen 
of the Ordnance, their feryants, & Horſes, which park is 100 foote broade, and 4o footein depth. The Tents of the» 
Lieut. Gene rall, are of this Meaſ' ure following. great Hall is 16 foote indepth, 8 10. foote broade. The Gallerie 
6 foote long, & 6 foote broade. The Pavillions are 8 footc in ſquare. 
- G. Is the parke for the Matterials of Amunition, as ſpades, ſhowelles, TTatches, Billes, Axes, Pickaxſes, Mattocks, 
pay bein : for Ordnances,beames, whee'e barrowes, and diverſc other things. This parke is 149 foote in depth 
& 130 foote broad. | ol LE LD IDE ts F- 
Numbers. isthe Hutt, or a Tent fbr the Clarke of the Matterjals. 
Number 6, is a Hutt, into which all things arelayd, which muſt nor take wett. As Match, candles, and other things, 
—_— = a Common Kitchin for all the CogduQtours, tq drefſe their viftualls in , and made there to keepe the 
uarter from fyring. : or MEH =a . 
a Number 8 are the Conduftouxs Hurts, ſome 8 or 10 foote in ſquare. 
H. Isthe parke into which are layd,all the materialls, inſtruments, $& tooles belonging tothe Ordnance, as alſo anc- 
kours, powder,and bullets, & diverſe other things, which parke is 140 foote indepth,and 13o foote in bredth, 
Number 1.is th2 Tent or Huttof the Clark of the Ordnance. 
Number 2. is a Hutt with all manner of Amunition, belonging to the Ordnance, which ought not to receme wett. 
Number 3. is the Common Kitchin. >. ag SD ed oat 
Number 4. is a Cave, or Sellar tolaye in Gun-poyder, 
Number 8 are Hurts for the ConduQoyrs of the Train, 
I. Isthe park or quarter for the Maſter Gunyers, or Gentlemen of the Ordnance the ordinarie Gunners, & Caponiers 
whoſe depth is 70 fooxe, & 4o foote broad. — 
K. Is the parke orlodgirig of the Maſter of the fire workes, with his Conduours, & men, whoſe parke likewiſe is 
70 footein depth, & 4o foote in breath. | | 
L. Is the parke,or quarter of the Perardiers, and their men,which is alſo 70 foote indepth, & 40 foote in breath. 
M. Is the parke of the Maſter of the Batteries, & his men of the lame greatneſle. : 
N. Arethree tents,or huts for the Captaines ofthe SayJours, & martipers to attend vpoy the Ordnance, the Ati- 
ralls,& drawing harnaſſes for the Ordnance and for the Mineurs. IN "4 
O. Areall hurts $8 footein ſquarc,cach fortwa Saylours, and rwo Mineyrs, The ſreetes alſoo betweene every row of 
hutts is $ foote broade. | : Nt > SPEER | ie 
' Their quarter is 140 foote in depth & go foote in breath. ' 
P. Isthe parke,orquarter of the Clarke of the Fortifications,and his Conduftours, being 60 foote it: ſquare. 
. Isthe parke \ me; of the Jnginiers, & their ConduRtours, being 80 foote in depth, & 60 foote in breath. 
R. Jsthe quarter-maſter of this xraine his quartex,or lodging being 60 fooxe in ſquare. | | 
S. Isthe parke or quarter of the Captaine of the Canon, or drawing Horles, anidhis ConduQours, being alſo 80 faote 
in depth, & 60 foote in breath. BEI | 
 T. Isthe quarter,or parke forthe makers of Gabions, or Canon baskets, & Musket baskets, being 4 foote in breath 
& 60foote indepth. DE gd ls | 
V. Is the Armourers parke, 8& the quarter for the General ofrhe Ordnance, with their workemen. Farriers, & Smiths 
þclonging to this maar 29s foote in depth,and 30 foote in bredth. \ 4k 2% 5% ©. 10758 O87 WER w_ 
| W. Isthe Chirurgiansparke of this Traine, 60 foote indepth,and 20 foote broad. 
X. Isthe Proyoft Marſhall of this Traine, 60 foore in depth,8 30 foote broade. 
Y. Isthe Farriers, or Maſter Smuth = foote in nh, 84s . foote in breath. 
Z. js the Carters or Waggon mens and labourers, 80 focte deepe,and 35 foate broade, 
a. Is the Coopers parke 80 foote indepth, & x5.toote in breath. Ed et, | 
b. Is three Hutgs or Tents for the three Captaines of the Pionniets, a. are the Hutts of the Pionniers with their Lieu- 
tenants, whoſe hutts,arc inthe front ofthe rows, andeach Hurt is 8 foote in {quare , whoſe park is go footc in breath, 
& 140 foote ndepth = pts _ 
6. Isthe patke, where in is ſett the carriages of Waggons,8c drawing Horſes for the Ordnance, whichisto be vnder- 
{004 ſuch as areto paſſe ypon the watch, and Canon for any ſuddaine peece of ſervice, & to thend, the horſes maye nor 
be then to ſecke.. two Hurts within the parke marked g. are for the Conduours & waggon Mcn. This parkc is 
1 40. foote in depth, & $0. foote in breath. X HERS... DI Oh Lo 
' Thus much forthe G cometricall modell ofa quarter forthe Artillerie. 


E Irſt this Quarter is inbreadth,or Front fron A.to B. 600. foote,and from B.to C.is goo. foote in Depth, which 
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An Index, 
Ofthe prindple points handled in this third part. 


is 4 He ſirſt Chapter, of the Leagues Alligations and Commixtures of Mettalls , wherewitli 
. Ordnance are thade, pag. 1; 
Of the Mouldes, &founding of Ordnance. | | _ Pag}2. 
The Demonſtration of eight ſeverall peeccs of Ordnarice, foundedin the States Generall 
theirſervice. | Pag. 3.. 
The ſecond Chapteris ofa Ladle, aRammer a Sponge arid feild cartiage fora peece of 
Ordnance,and the demonſtrationand tetciating ofany peece of Ordiiance,anda 
Earriage,. _ pag4- 
The third Chapter of a Block, ot along Waggon, and the figures of a peece of Ordnance' 
drawne both with horſe and men. 
The rule of Calibre for theſe 8 peeces of Ordnance. | | pag, 8. 
The fourth Chapter ofa Fearne, Or aGhynnez a Scallet and a Winch, ottietwiſe called the 
Endleſſe ſcrew. | __ - pag. 95 
The fifth Chapter howapeece of Ordnanee is to be mounted vpon it carriage. pag. 12. 
The ſixth Chapteris obſervations howa Canonicr ought tocharge a peece, and of the 
Gunners ſervice in generall. Pag.13.14. 
The ſeyenzh Chapter how a Canonier ought to Levell his peece, &to atnend abad 
Shott. | | | pag. 15: 
A new deviſe by any Staff or Rulet, how to Lexe!! mount,or imbaſe a peece Wo. Mr; 
Nortons practize of Artillerie. ag.16; 
The eight Chapter of ſeuerall quadrants,a Levell ,and other inſtrumentsfor Ordnance 
and the vſes of them. | | | ag. 17.18, 
The ninth Chapter, shewing how a Canonier shall shoote Levell by the Mettall ofhis 
peece, or by the Levell Axis, otherwiſe called point Hanck. 29.20,21,22. 
Thefirſt Dialogue betweenea Generall oithe Artillerie and a Captayne to know this 
queſtion whether a Calvering or a Demy-Canou wil carry firtherſt, pag. 24.25.26. - 
The tenth Chapteris of the demonſtration ot Morters,and the vſe of them. p. 28.29. 35>... 
The eleventh Chapter of the compoſitions, mixtures,& ingredients for the makeing of 


Tray and Inallt Piouedes N10 TIT. 
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The 2 2 <, Chapter of a petard, the manner of charging of it,and thefafting of it roa Gate 
or port; ; Pag: 33-33-34 
Aqueition betweene two Mathematicians for the Battering of a Horne-worke ,proued, by 
the Rule of Algebra. - pag. 35-36-3738. 
The ſecond Dialogue betweene a Generall of the Ordnahce and a Capraine whether it 
isbetterto Batter a Curtaine ora Bubvarks.  Pag 39-40-41-42.43 
The 13 th. Chapter how a Canonier ought to govetne him ſelf in makeing agocd 
Shoft. | pag-44-45.46. 
The third Diatogue how and in what manner a Generall of the Artillerie ought to plant 
his Ordnance in a day of Battle. EE Pag 4748.49.50. 
The 14%. Chapter of diverſe forts of Bridges vſed in the ſervice ofthe States Generall of a 
Mathematiciall Horſe-Water-Mil, 8 a Water-Scoupe, of a Copper,Oven , a kneadingh-T5ongh a 
Bread,or Biſcuit-Cheſt,& of diyerle ſorts of Matterials yſed in the * 
Warres, | > Pag-51-52.53,54- 
ws 5 Office, and charge ofthe Gezeralland Maſter of the Ordnance , andall Officers 
vnder his traine,wit a liſt , & ſuppoſition of what ſorts of Ordnance, Munition Mat- 
terials , andotherneceſlarie,& preparations , are yſcfullto be carryed into te field with 
an Artnie. | pag.55-56.5758, 
The Demonſtration of a Model/ and ſignre ofa quarter for the General! of the Orduance 
withall ſubordinate Officers, marching vnder his Traine. Pag.59.60 
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